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The Original “Torbay Paints” for Gas and Water Works. 
. mening yous. (0 te, LOKDON ORMSIDE STREET, OLD KENT ROAD, ~~ ae 
ca 0 
GASLIGHT & COKE COMPANY. LONDON. 








LANEMARK COLLIERY, 


Special Quotations to Gas Companies. 
Ashmore, Benson, Pease, & Co, sd, | ~NEW CUMNOCK, NB. 


TORBAY & DART PAINT Co., Lid., STOCKTON-ON-TEES, 
DARTMOUTH, DEVON, Manufacturing Gas Engineers. |Shipping Ports: All the principal 
EXPORT OFFICE, SUFFOLK HOUSE, E.C. See Advt. p. III., centre of JOURNAL, Scotch Ports. 


NORTON’S PATENT 


“ABYSSINIAN” & ARTESIAN TUBE WELLS, 


FOR TOWN WATER-WORKS AND OTHER SUPPLIES. 


The following Town Water-Works Supplies have been obtained by this System, viz. :—Abbott’s Langley, Aldershot, Alnwick, Cirencester, Hertford, 
Lechlade, St. Albans, Shrewsbury, Skegness, Southampton, Stony Stratford, Swansea, Wallingford, Watford, West Worthi ing, Wimborne, &c. 


LE GRAND @ SUTCLAFE'E'’, 
HYDRAULIC ENGINEERS, 100, BUNHILL ROW, LONDON, E.C. 




















DUST-FUEL FURNACE 


(MELDRUM m= PATENT. 


fie, 
3 ‘i : 


LONDON OFFICE: 


16, UNION COURT, 


BURNS ANY KIND OF WASTE 
| Nel ll | > : OLD BROAD STREET, E.C. 


FUEL TO ADVANTAGE. 


WILLIAM BOBY, Agent. 





wiv? k - ih *, s i 
i Dip hi li > ull a Telegrams: ‘‘MELDRUM LONDON.” 
OVER SOO WORKING, | eS ent ‘ 
SAVING, IN MANY CASES, [+ ea gy — wa 
75 PER CENT. ) > Se nye it NEWCASTLE-ON-TYNE : 
\ CROSIER, MILLS, & 6O., 
| 9, QUEEN STREET. 
SUPPLIED to the PRINCIPAL \ ee me y il vere 
GAS- WORKS, WATER-WORKS, — y i 
ELECTRIC LIGHT STATIONS, lg y ges me re TE 


&c., &e. 421, WEST REGENT STREET. 





x ’ < u 5 ar Z : 


MELDRUM BROS., “ts"cr’ Row.” MANCHESTER. 


Telegrams : ‘MELDRUM MANCHESTER.” __ National Telephone No. 1674. 
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~ DANIEL HOWARD, 


(Successor to the late BENJ. WHITEHOUSE), 


GASHOLDER & BOILER WORKS, 


WEST BROMWICH, NEAR BIRMINGHAM 


ESTABLISHED 1'765), 


MANUFACTURER OF TELESGOPIC AND SINGLE GASHOLDERS, 


WROUGHT AND CAST IRON TANKS FOR DITTO, 


PURIFIERS, CONDENSERS, SCRUBBERS, HYDRAULIC MAINS, and all kinds ~~ GAS APPARATUS, 
Wrrought-Iron Roofs, Bridges, Girders, 


Steam, Hot Water, and Range Boilers, Tanks, Cisterns, Boats, and all kinds “t Wrought-Iron Work, 


DRAWINGS, SPECIFICATIONS, AND ESTIMATES SUPPLIED ON APPLICATION. 


EDWARD COCKEY & SONS, Linen. 
ENGINEERS & CONTRACTORS FOR GAS-WORKS, 


THE IRON-WORKS, FROME. 








Messrs. COCKEY desire to draw the attention of Gas 
Engineers and Managers to their new form of GAS WASHER, 
which, by a recent patent, converts their HORIZONTAL 
Washer into one of a VERTICAL form. 


The principle is the same as in the horizontal one, which 
has now been before the profession for a number of years, and 
where adopted is giving unqualified satisfaction. 


The Washer is entirely automatic in its action, and does not 
therefore need any motive power—an advantage which will 
be apparent to all. 


It is made in all sizes, from 25,000 TO 3,000,000 FEET PER 
DAY; and Messrs. COCKEY invite inquiries, which shall have 


early attention. 
March, 1891. 


THE IRON-WORKS, FROME SELWOOD, SOMERSET, 


London Office: 77, Fore Street, E.C. 


HIGHEST AWARDS—LONDON, PARIS, COLOGNE, VIENNA, MELBOURNE, AND OTHERS. 
—i1il MEDALS. — 


JAMES RUSSELL & SONS LIMITED 


vscwonss, WEDNESBURY, ENGLAND. 


MANUFACTURERS OF TUBES AND Seecsees oF EVERY DESCRIPTION 1 


WROUGHT-IRON OR STEEL MAINS UP TO 6 FEET DIAMETER, FOR 
GAS, WATER, OIL, OR OTHER PURPOSES. 


SCREWING TACKLE, BOILER MOUNTINGS, VALVES, COCKS, ETC. 


LONDON: BIRMINGHAM : LEEDS: 
to8, Southwark Street. 114, Colmore Row. 6, Mark Lane, New Briggate. 
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OVER 500 GASHOLDERS HAVE BEEN SUPPLIED AND ERECTED, 


INCLUDING THOSE SUPPLIED TO THE FOLLOWING GAS COMPANIES AND CORPORATIONS: 


BATH. BOLTON. BRISTOL. CHELTENHAM. LEAMINGTON. PRESTON. SHEFFIELD. 
BELFAST. BOMBAY. BRISBANE. HARTLEPOOL. LIVERPOOL. READING. STOCKHOLM. 
BECKTON. BRADFORD. CARDIFF. LEEDS. NOTTINGHAM. RIO GRANDE. SYDNEY. 
BIRMINGHAM. BRIGHTON. COVENTRY. LEICESTER. OLDHAM. SOUTH METRON. VIENNA, 





BAS COAL, REAL ol SILKSTONE GAS COAL, 


Address THE STRAFFORD COLLIERIES COMPANY, 
Near BARNSLEY, SOUTH YORKSHIRE. 


NEWTON, CHAMBERS, & CO., Limite, 


Qe rer? 


THORNCLIFFE IRON-WORKS, near SHEFFIELD, 


MANUFACTURERS OF 


SLIDE VALVES, CAST-IRON RETORTS, WROUGHT AND CAST IRON PATENT 
WITH RAGK & PINION RETORT-BED FITTINGS, COND ENSERS, CENTRE VALVES 


Internal or External And Retort-House Appliances SCRUBBERS, & WASHERS, for working Pexifers, 


SCREWS, of all Sizes, TAR AND LIQUOR PUMPS, &c, Also Bye-Pass & Stop Valves 
of every description, ; — 
GASHOLDERS, Iron Roofs, Columns, Girders, Floor Plates 


4ND 
Gasholder Tanks. and Tools, &c. 
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PURIFIERS with Planed Joints, 


HAND and HYDRAULIC LIFTING GEAR, CAST-IRON MAINS and SPECIALE, Ti ane ey 7 ; 
WOOD GRIDS. + 
CAST AND WROUGHT IRON TANKS AND CISTERNS. ree erect 


DESIGNS, SPECIFICATIONS, AND ESTIMATES FREE. 
Pig Iron (Special Quality) for ENGINE CYLINDERS, &c. 


GAS COAL FAMOUS FOR ITS UNRIVALLED EXCELLENCE. 
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CROSSLEY’S “Or” GAS-ENGINE, 


CRYSTAL PALACE EXHIBITION, “DIPLOMA OF HONOUR ”—Highest Award to Gas-Engines, 

















CROSSLEY’S PATENT PATENT CATARACT 
OIL-ENGINES, GOVERNORS, 

mae cam 
FOR IGNITION, a GOVERNORS. 

PATENT PENDULUM 2 
GOVERNORS, esr 

PATENT SAFETY out. 
HANDLES, 

PATENT TIMERS . ALL PARTS MADE STRICTLY TO 
PATENT =a GAUGE. 
ANTI-FLUCTUATING -: OVER 800 ENGINES 

GAS-BAGS. ALWAYS IN HAND, 


CROSSLEY’S NEW HIGH- SPEED ENGINE FOR DIRECT ELECTRIC LIGHTING. 


CROSSLEY BROS., LTD., OPENSHAW, <HANGHESTER 
HARRIS & PEARSON, 


STOURBRIDGE, ENGLAND. 
MANUFACTURERS OF 


FIRE-CLAY GAS-RETORTS, FIRE-BRICKS, LUMPS, & TILES of Every Description. 


GLAZED BRICKS AND PORCELAIN BATHS. 


THE WIGAN COAL & IRON CO. LIM: 


Are exclusive Owners of the well-known HAIGH HALL & KIRKLESS HALL GAS COAL COLLIERIES, 
and supply the Best Wigan Arley Mine Gas Coal, Gas Nuts, Gas Cannel, Cannel Nuts, &c. 


Miptanp District Orrice: 22, TEMPLE ST., BIRMINGHAM—Sots Aaent: A. C, SCRIVENER. 


TELEGRAPHIC Appress: “WIGAN BIRMINGHAM.” TELEPHONE No. 200. 


Lonpon District Orrice: 6, STRAND, LONDON—C. PARKER & SON, Sore AaceEnts. 


TELEGRAPHIC AppreEss: ‘‘ PARKER LONDON.” 


CARBURETTED WATER GAS. 


Enormous Saving in Gas Making by using H. FOURNESS'’S PATENTS. 


Particulars and cost of Erecting Plant on application to 


The FOURNESS GAS PROCESS SYNDICATE, Ltd., 


15, BRAZENNOSE STREET, MANCHESTER; or 
28, CHAPEL STREET, LIVERPOOL. 














Works~—-25, LOWER BYROM STREET, MANCHESTER. 


HEATHOOTE GAS COAL. 


Comparison confidently invited with the best Yorkshire, Welsh, and Derbyshire Coals in Yield, 
Candle Power, Quantity of Coke, Tar, and Liquor. 














LARGE AND INCREASING OUTPUT. 


THE GRASSMOOR Co., Lo., CHESTERFIELD. 
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R. LAIDLAW & SON, 


GAS AND WATER ENGINEERS. 


Manufacturers of ¢ AS APP A R AT U S fe of every i 
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Makers in Glasgow of jf fe Makers in Edinburgh of 
CAST-IRON PIPES, ae [ | WET AND DRY 
ALL SIZES, fe - mike GAS-METERS, 
LAMP PILLARS, am nj, (a IMPROVED 
STEAM-ENGINES me ee STATION 
AND BOILERS, 4 ae ~—_—=«GOVERNORS, 
PUMPING- = ia ae ~~ PRESSURE 
ENGINES "ot" = ge ee oa REGISTERS 
rye iG ae Seo Gere > (ey aie (To Indicate New Time), 
BEALE'SGAS) (Se PRESSURE 
EXHAUSTERS PUMPING GAS EXHAUSTER AND ENGINE COMBINED. All Sizes. GAUGES 
DOUBLE-FACED TEST HOLDERS, 


SLUICE VALVES, INTERNAL AND EXTERNAL 
RACK OR SCREW SLIDE VALVES, 
CAST-IRON COLUMNS, BEAMS, 
GIRDERS, AND WATER-TANKS, 


WROUGHT-IRON TUBES, 


FITTINGS, &c. 
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EXPERIMENTAL HOURLY-RATE 
METERS, TEST METERS, 


CONDENSER THERMOMETERS, 


SIEMENS’ WATER-METERS, 
STREET LANTERNS, AND ALL KINDS OF 


GAS APPARATUS AND FITTINGS, &c. 





BEALE’S GAS EXHAUSTERS AND ENGINE COMBINED. All Sizes. 





Prices, with full Particulars, will be given on application. 


Two Gold Medals, One Silver Medal, One Bronze Medal, 
and Two Honourable Mentions, 
INTERNATIONAL EXHIBITION, EDINBURGH 1886. 





ALLIANCE FOUNDRY, 


GLASGOW. 


le 


SIMON SQUARE WORKS, 


DINBURGH. 


6, LITTLE BUSH LANE, - 


‘LONDON, E.C. 
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KIRKHAM, HUET, & (‘HANDLER 


LIMITED. 
(SIDNEY HERSEY, Managing Director.) (J. CHANDLER, Engineer.) 


PATE NT 


“STANDARD” WASHER- SCRUBBER. 
456 


of these Machines (capable of dealing with 436,345,000 cubic 

feet of Gas daily) erected and in course of construction. These 

facts are given as evidence of the apparatus being the most 
efficient of any in the market for the extraction of 


AMMONIA, CARBONIC ACID, AND SULPHURETTED 
HYDROGEN FROM COAL GAS. 


"4@ of the above Machines have been constructed 
according to the Company’s latest Patent, which has 
also been applied to <— i original pattern Machines. 


> Oo OD OD ODD? DW? @We @We SWe We SWe We We We DW le De Mes 


TESTIMONIALS. 
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The Gaslight and Coke Company, 
Horseferry Road, Westminster, S.W., 
Messrs. KirKHAM, HuLEtt, AND CHANDLER, LTD., Nov. 25, 1889. 
Gentlemen, 
In reply to your inquiry respecting the result of putting Wooden ‘‘ Bundles” into some of the 
Washer-Scrubbers at our Beckton Station, I beg to say they have answered admirably for the few months they 
have been in; and I think them a decided success. I am, yours truly, 


(Signed) G. C. TREWBY. 


Notge.—Orders since received for four 3,500,000 cubic feet per day Machines for Beckton; and two 
8,000,000 cubic feet for Kensal Green, &c., &c. 


PTL STR OE 


Teer ae 








Extract from the Journat or Gas Licurina, &c., for Sept. 27, 1892, referring to the visit of the Members of 
the Eastern Counties Gas Managers’ Association to the vanes Gas-Works— 
‘Mr. J. Ayris has one of Messrs. Kirkham, Hulett, and Chandler’s ‘‘ Standard” Washer-Scrubbers in 
operation (capable of dealing with 500,000 cubic feet of gas per 24 hours) ; and of the working of this machine 
he spoke very highly.” 





Estimates furnished for cost of altering original 
pattern Patent “Standard” Washer-Scrubbers, or for 
the supply of New Machines. 


ADDRESS :-- 


3 & 4, PALACE CHAMBERS, BRIDGE STREET, 


WESTMINSTER, S.W. 
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THE GAS-METER COMPANY, 

= WET AND DRY GAS-METERS, STATION METERS, GOVERNORS, GAS APPARATUS, ETC. 
: 3 
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DESIGN No, 2 PATTERN. 
; STATION METERS MADE AT THE COMPANY’S WORKS, OLDHAM, Late WEST & GREGSON, Established 1830. 


For Prices and Particulars apply to 
R. Le. ANDREWS, General Manager. 





d Works: 238 KINGSLAND ROAD, LONDON; UNION STREET, OLDHAM; HANOVER STREET, DUBLIN. 

1 Telegraphic Address: ‘“ METER.” 
Ss (See Advertisement on back of Wrapper. 
3. 










CAMPBELL 
BAS-ENGINE. 
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PATENT GOvERNORS. 


GLASGOW: 99, BOTHWELL ST. BIRMINGHAM: 103, SNOW HILL 
THE SECOND LARGEST GAS-ENGINE MAKERS IN THE KINGDOM. 
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SUPPLIED TO HER MAJESTY’S WAR DEPARTMENT AND MANY 


PATENT STARTERS. 








LONDON: 114, TOOLEY ST. 














THE CAMPBELL GAS-ENGINE COMPANY, LTD., 
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[ESTABLISHED 184] ORIGINAL MAKERS. ESTABLISHED 194) 


pe rat 1086. ae Aeet, 





= 1854. NEW YORK, 1853, PARIS, 1855. ’ LONDON, 1862, 


THE SIX MEDALS AWARDED TO THOMAS GLOVER’S PATENT DRY GAS-METERS; 
The latter being the Highest Award for Dry Gas-Meters at the Paris Exhibition, 1867. Since then we have not Exhibited FOR PRIZES. 





Ist. — Are a remedy for all the defects of Wet Meters. 

2nd,—Are suitable for all Climates, whether hot or cold. 

3rd.—Incur no loss of Gas by Evaporation. 

4th.—Cannot become fixed by Frost, however severe. 

5th.—Are the most accurate and unvarying measurers of Gas. 

6th.—Prevent jumping or unexpected extinction of the Lights. 

7th. —May be fixed either above or below the level of the Lights. 

8th.—Cannot be tampered with without visibly damaging the 
outer case. 

9th. —Will last much longer than Wet Meters. 


10th.—Will not cost more than one-half for repair that Wet 
or Water Meters do. 


Ave upheld for five years without charge. 





Telegraphic Address: ‘GOTHIC LONDON.” 
Telephone No. 6725. 


‘THOMAS GLOVER & CO., 


DRY GAS-METER MANUFACTURERS, 
214 to 222, ST. JOHN ST., CLERKENWELL GREEN, LONDON, E.C, 


BRISTOL: BIRMINGHAM: LEEDS: MANCHESTER: 


2, VICTORIA STREET. | 3, BRIDGE ROW, DERITEND.| BOAR LANE CHAMBERS, 3 ’ 
6 Rp ge rol 7, BLACKFRIARS STREET 


Telegraphic Address: “GOTHIC.” | Telegraphic Address; ‘‘GOTHIC.” | Telegraphic Address; ‘GOTHIC.” | Telegraphic Address: “GOTHIC: 








W. PARKINSON & CO. 


ESTABLISHED 1816G. 


MANUFACTURERS OF WET METERS. 








Parkinson's Gast-ton Case fMleteh 


Works with very little friction. 
Will stand very high pressures. 


Cannot possibly be shut off by sudden increase of pressure; 
the float being affected by outlet gas only. 


Allows for loss of water by evaporation without materially 
affecting the registration or shutting off the gas. 


Unexcelled for Simplicity of Construction, Excellence of Work: 
manship, and Accuracy of Registration. 


COMPENSATING METERS, 


In Tinned or Cast-Iron Cases. 








COTTAGE LANE WORKS, CITY ROAD, BELL BARN ROAD WORKS, | OFFICE; 10, MAWSON’S CHAMBERS, 
‘DEANSGA TE, 


LON DON. BIRMINGHAM. wancHESTER. 


Telegraphic Address: “INDEX.” Telegraphic Address: “GAS-METERS,” Telegraphic Address: ‘ PRECISION.” 
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The Crystal Palace District Gas Company in Parliament. 
Tue Crystal Palace District Gas Company have given 
notice of their intention to apply to Parliament, in the 
ensuing session, for further powers. The Bill will contain 
several proposals of a noteworthy character; and if these 
are sanctioned, the Act will form an important precedent 
for future legislation in regard to sliding-scale Gas Com- 
panies. In the first place, it is proposed to raise addi- 
tional capital by the creation of consolidated ordinary stock 
bearing a standard 5 per cent. dividend, subject to an 





increase or decrease of 2s. 6d. per cent. per annum for a 
penny reduction or increase in the price of gas. All the 
ordinary 10 and 7 percent. capital is to be converted into 
its equivalent of the new consolidated stock; and the 
existing debenture stock is also to be converted in the 
same way—the borrowing powers being extended to an 
amount equal to one-third part of the ordinary capital, 
including premiums, for the time being paid up. This 
proportion of loan capital is to be maintained as nearly as 
may be at all times; and upon the passing of the Act the 
necessary amount of debenture stock is to be issued to 
make up the prescribed proportion before any consolidated 
stock is created or raised. All capital is to be sold by 
auction or tender, with the proviso that the Company 
may, if they think fit, offer the same, either wholly or in 
part, to the consumers of gas in their own district, or to 
persons in their employ, at the market price of the day, or 
on such terms as the Board of Trade mayapprove. Other 
clauses of the Bill are to authorize the Company to amal- 
gamate their undertaking with that of any other Gas 
Company within the Metropolis and on the south side of 
the Thames; to alter the provisions relating to the quality 
of the gas supplied by them; and to make arrange- 
ments with the South Metropolitan Gas Company for 
the landing and delivery of coals and other things at the 
East Greenwich coal jetty of the latter Company. 

The chief interest of the proposed Bill lies, of course, 
in the suggested rearrangement of the capital. The pre- 
cedents of Bristol and Oxford are followed and systematized, 
so as to leave out of account the local considerations which 
operated in these instances, and to lay before Parliament 
the clear issue of the expediency of reducing the nominal 
rate of interest upon the capital invested in an old- 
established Gas Company to a figure nearly expressing its 
actual return to purchasers in the open market. There 
is nothing exceptional in the position of the Crystal Palace 
District Gas Company that should induce Parliament to 
effect this alteration ; but, on the other hand, there is no 
reason why the change should not be made at the request 
of the Company, supported by proper argument. It will 
be noticed that the usual proportion between the amount 
of the rise and fall in the rate of dividend and alterations 
of the selling price of gas is to be preserved. With a 
Io per cent. stock, the ratio is 5s. per cent. for a penny ; 
with a 5 per cent. stock, the ratio should therefore be 2s. 6d. 
per cent. for a penny, as proposed. This necessary cor- 
rection gets rid of the anomaly of 7 per cent. stock 
taking the same rise and fall as 10 per cent. stock, which 
has never been justified by reference to arithmetical or 
other considerations. 

The reasons which have prompted the Directors of the 
Crystal Palace District Gas Company to propose this 
unification of their capital obligations upon a 5 per cent. 
basis will be stated in due time, but they may probably 
be summed up in the arguments for simplicity of denomi- 
nation and book-keeping in respect of the capital account, 
and for conformity of nominal to actual rates of dividend. 
The need for graduated rates of dividend only exists when 
difference of rate corresponds with actual difference of 
risk. When a trading company cannot raise capital at 
5 per cent., the object may be attained by offering 6 or 7 
per cent. So soon, however, as the whole of a company’s 
capital commands a premium, the import of the nominal 
rates of dividend payable on various classes of the stock 
changes. If a gas company can sell ro per cent. capital 
at a premium which reduces to 5 per cent. the return to 
the investor, it is open to be argued whether it is better 
for that company and the public that this state of things 
should continue, or that the company should dispense with 
the benefit, such as it is, of receiving solarge a proportion 
of non-dividend bearing premium capital, and should take 
such steps as will bring the dividend into closer connec- 
tion with the interest of the investor. 

What is the benefit of premium capital? In the ordi- 
nary way, the difference to the issuer between £100 of 
Io percent. capitaland £200 of 5 per cent. capital is indis- 
tinguishable. Yet it is clear that a gas company does 
derive some benefit from having the use of a non-dividend 
bearing premium capital, altogether apart from the illegi- 
timate gain recently commented upon in these columns 
with reference to the receipt of full premiums upon partly- 
paid shares, The benefit may not be susceptible of exact 
expression ; but it consists in the fact that the investor at 
a premium stands the risk of possible shrinkages in the 
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value of the stock over which neither he nor the company 
has control. The undertaking, that is to say, has always 
the premium capital tothe good. There may not be much 
in this consideration ; but there issomething. At any rate, 
the point we desire to bring out is that, in voluntarily 
relinquishing the prospect of being able to go on piling up 
premium capital, a gas company does give up something 
of real, if indefinite value. What, then, is to be gained 
by stock unification or consolidation upon the lower basis ? 
Briefly, besides simplicity, safety is the object aimed at. 
It seems to be a growing impression upon the mind of 
gas financiers, that the high nominal rates of dividend that 
have come down to us from a period when gas shares 
were speculative investments, constitute a certain source 
of irritation for the non-participating public. It has to 
be continually explained that these apparently usurious 
returns do not represent the facts; but while the explana- 
tions are forgotten as quickly as excuses and apologies of 
all kinds usually are, the cause of offence remains posted 
in the market-place. Moreover, the popular adage that 
connects high interest with bad security is thought to affect 
in some degree the estimation in which non-speculative 
investors hold gas stocks. And the high nominal value 
of such stock is directly responsible for the smallness of 
its amount, and the consequent difficulty of dealing in it. 
If all gas stocks were 5 per cent. investments, nominally 
as well as actually, there would be so much more where- 
with to make and keep a market; and the quotable value 
of the property would be distinctly higher. Such appears 
to be the gist of the case advanced by those who support 
the line of action taken by the Directors of the Crystal 
Palace District Gas Company. 

Upon the project for issuing gas stock to consumers and 
employees, and treating these classes of interested investors 
as privileged, in a certain way, there is something to be 
said. The small investor is deserving of particular 
consideration just now. Broadly speaking, up to the 
present time building societies have been the only means 
of profitably employing savings open to the struggling 
frugal among our town population. The trafficking 
in small lots of stocks and shares which is such a feature 
of the thrifty life of the French lower bourgeoisie has no 
parallel in England. But the building society has be- 
come symbolical of the aspirations of the Briton after a 
‘¢stake in the soil.” Circumstances, which need not be 
particularized here, have rendered it desirable that build- 
ing societies should be supplemented by other means of 
investing limited amounts of savings; and why should 
not gas stock rank among these? The suggestion is not 
original; on the contrary, it has been tried elsewhere, 
with such good results that there is no ground for suppos- 
ing that it would not succeed in the Crystal Palace 
district. We wish the Directors of the Company well 
through their parliamentary trials; being assured that, 
if they only have the fortune to meet with reasonably 
intelligent Committees, the result of their appeal for the 
improvement of their statutory conditions will be a general 
advance in the legislative control of gas supply. 


Tom Mann before the Labour Commission. 
TuE advantage of allowing everybody to state his opinions 
freely has often been illustrated in England, especially in 
the case of political firebrands of Continental origin, who 
have come over here time and again to exhibit how the 
danger of most explosive materials only exists when they 
are kept down by pressure. Nuihilism, Communism, Inter- 
nationalism, and all the other ‘‘isms” that give so much 
trouble to the Continental gendarmerie, fizzle out like a 
damp squib under the stolid gaze of the British policeman, 
representing the depressing indifference of a community 
that cares nothing for wild language unrelated to specific 
illicitaction. As with politics, so with sociology ; there is, 
after all, nothing like letting people talk themselves out. 
Of this a good example in point was supplied last week 
by the appearance of Mr. Tom Mann before the Labour 
Commission. If there were any section or class of English 
people inclined to take Tom Mann seriously, as a prophet 
of a new and workable dispensation competent to bring 
in the Millennium “ by the head and horns,” such faith 
in the Social Democratic mouthpiece of the New Unionism 
can hardly survive a critical study of the figure he made 
before the bland and patient Commissioners. It is one 
thing to orate at large about generalities for the amuse- 
ment of scratch assemblies of loafers and day labourers, 





and something entirely different to put together a brand 
new theory of employment, involving the disestablish- 
ment of poverty, that will hold together under the 
questioning of such men as constitute the majority of 
the Labour Commission. To say that Tom Mann failed 
under this test, is only to corroborate what everybody 
capable of appreciating the facts of industrial civilization 
believed beforehand. He showed a certain adroitness in 
fencing for three days on end with awkward questions; 
but, though the full pressure of which cross-examination in 
skilled hands is capable in regard to exploding a made-up 
story was not applied to him, he left a general impres- 
sion that his Socialistic remedies for the ills of the body 
politic depend upon assumptions which not only lack all 


support by facts, but actually ignore or run counter to: 


considerations true in universal experience. Mr. Tom 
Mann was followed by Mr. Sidney Webb, one of the 
leaders of the Progressist party in the London County 
Council, who is a smart man in his way, which is not 
perhaps a very large way. It is just as well that theories 
respecting employment should be aired before the Com- 
mission, the members of which deserve great praise for 
the self-restraint they display in retraining as they do 
from ‘“‘ making points ” at the expense of self-contradictory 
witnesses. Counsel clever at browbeating and tripping up 
men in their talk, may sneer at the style of examination 
that appears to satisfy the Commission. But it is easier 
to disconcert a Commission witness than to quell the 
social movement which he represents ; and it is a saving 
of time to hear a man out. 


Is Naphtha Explosive? 


Tue difficulty that may occur in the logical process of 
descending from the general to the particular was well 
exemplified recently in a New York lawsuit instituted by 
the Board of Fire Commissioners against the Standard Gas- 
light Company. Certain clauses of the Act of the Legis- 
lature under which the State of New York is, in theory, 
governed prohibit the storeage of ‘‘explosive substances” 
—in the first place, without proper fixtures and arrange- 
ments to secure safety; and, secondly, without a permit 
from the Fire Commissioners. The Commissioners dis- 
covered that the Gas Company (which is a water-gas con- 
cern) had a quantity of naphtha stored upon the works 
without a permit. If,one may judge from home experience 
of the conflicts of gas companies with public authorities 
of various descriptions, this question of the lack of a permit 
was probably a case of the non-payment of certain fees to 
officials who considered themselves entitled to them. How- 
ever this may be, the Gas Company in the case under 
notice took the objection that naphtha is not an explosive 
within the meaning of Act. Upon this issue the parties 
joined, which is a remarkable thing, because it seems to 
show that in New York the storeage of naphtha is not 
specifically regulated, but that petroleum spirit is regarded 
as coming under the law only as an “ explosive ”’ substance. 
There could be no such quibble in this country, because 
there are Acts of Parliament specially dealing with 
petroleum and its derivatives by name, irrespective of the 
question whether they are or are not explosive. The 
difficulty of definition in this regard appears to be a real 
one in New York; and, in connection. with this lawsuit, 
witnesses and lawyers played with words in the spirit that 
has done so much to bring the word “law” into derision 
the world over. ‘Is naphtha explosive ?” one witness is 
asked. He has never entertained a doubt on the point; 
but he is tortured by cross-examining counsel into saying 
that naphtha can be made to explode if confined. So will 
water in a boiler. ‘Is water therefore an explosive ? ” 
Silence of the witness; triumph of the lawyer. Thena 
Professor of Chemistry is put into the box on behalf 
of the Gas Company; and he declares that ‘under 
“‘ no circumstances can naphtha be called an explosive.” 
This expert, in fact, went so far in his zeal to earn 
his fees, that he sought to convey the impression 
that gunpowder is not, strictly speaking, an explosive 
substance, being “‘ harmless so long as it is not brought 
‘‘ into contact with fire.” Ultimately, this very ingenious 
expert was fain to declare that the resources of the great 
American language are insufficient to express his truly 
scientific views respecting the nature of explosives and 
explosions. Experts ought to be allowed to frame a 
language of their own when the exigencies of their proofs 
require a demonstration that black is white, This is the 
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top record of expertise, so far as the art has yet been carried; 
and we are perfectly content to ascribe it to a foreign source. 


Trusts, Unions, and Combinations. 

Tue announcement that the Standard Oil Company of 
America have withdrawn from the agreement which they 
had made with the Scotch shale oil firms for upholding 
the price of paraffin, comes as a reminder of the inherent 
weakness of trade combinations of this character. It is to 
be supposed that the American Company had some reason 
for entering into this agreement, and for abiding by it so 
long. But it is evident that this reason, whatever it was, 
has ceased to operate; and they consequently take the 
liberty of throwing over their old allies, regardless of all 
consideration of the circumstances of the latter. It would 
be interesting to know the whole story; but we doubt 
whether it will ever be told. There is something pathetic 
about the spectacle of the American petroleum interest 
throwing its mantle round the perishing Scotch paraffin 
industry, and thus keeping it warm for a time—only to 
snatch away the protection just when external conditions 
are most trying, and the resisting power of the suffering 
industry has been sapped by years of reliance upon extra- 
neous aid. Scotchmen are too well schooled in classical 
lore to see anything new in the maxim: ‘ Timeo Danaos et 
«« dona ferentes ;”’ but some of them seem to have forgotten 
the spirit of the saying when they placed reliance upon 
the faith of the Standard Oil Company. Of course, 
this breakdown of an international combination formed 
to keep up the price of paraffin will be quoted as evidence 
against the idea of all trade organizations aiming at a 
similar object. It is nothing of the kind, but only an 
example of the necessity for making sure that all the 
elements of a combination are upon equal and similar 
bases. If one corner of a tower stands upon clay while 
the others are founded upon rock, the probability is that 
the structure will settle unequally, and perhaps fall. But 
this is no argument whatever against the proper building 
of towers. Judgment upon the question of combinations, 
always assuming their objects to be legal, must be very 
largely affected by considerations of degree. A Trade 
Union is essentially a combination of workers to force 
up the standard of wages, which is not now an illegal 
object. But judgment on the proceedings of a particular 
Trade Union must go upon the merits of its proceedings. 
If the Union is really representative, is in a position to 
support its members in carrying out its counsels, and its 
demands are reasonable and prudently timed, the chances 
are greatly in favour of its gaining its point. Similarly, 
if a combination of producers is representative, and its 
objects reasonable, it will prevail. In both cases the 
result will redound to the credit of the system generally ; 
but this is apt to cause mistakes. A correspondent of 
The Times, writing last week upon the defeat of M‘Kinley- 
ism at the recent presidential election in the States, 
remarks that ‘‘ the average thinker on economic questions 
‘has probably come to a decision upon two points— 
“first, that labour has a right to organize and a right to 
“strike, but nota right to use violence as an argument, or 
“to prevent non-union men from taking in hand work union 
‘men have declined to perform ; secondly, that capital has 
“‘a perfect right to combine when its object is to prevent 
“‘senseless reduction in values, safeguard credits, extend 
“trade, but has not the right to form a combination, under 
“cover of which production at many different factories is 
“arbitrarily suspended, willing workers are thrown out of 
“employment, industry is paralyzed, and the price to the 
“consuming public of the necessaries of life is greatly and 
“arbitrarily advanced.” This is as much as to say that 
there is nothing essentially good or bad, right or wrong, 
in such arrangements as workers’ unions or employers’ 
federations, but that judgment must go in every case upon 
their proceedings, which may be beneficent and reasonable 
or the reverse. 

Completion of the New Five-Lift Holder at East Greenwich.— 
The new five-lift holder at the East Greenwich station of the 
South Metropolitan Gas Company, of which the guide-framing 
1s carried to the height of three lifts only, has been filled with 
air, with a thoroughly satisfactory result. It is intended this 
week to put gas into the holder. The builders were Messrs. 
Clayton, Son, and Co., Limited, of Hunslet, near Leeds; and 
we understand that the Directors of the South Metropolitan 
Company are highly pleased at the punctuality with which 
the contractors have fulfilled their engagement, and at the 
excellence of their work throughout, 








WATER AND SANITARY AFFAIRS. 


Tue Royal Commission on the Metropolitan Water Supply 
held three meetings last week; the first two days and 
part of the third being occupied with evidence as to the 
quality of the water supplied by the London Companies. 
Dr. W. Odling and Mr. W. Crookes, F.R.S., occupied the 
greater part of the first day’s sitting of the Commission. 
The former witness remarked on the fact that outbreaks of 
typhoid fever among the populations on the upper 
courses of the Thames had not been followed by any 


development of that disease in the Metropolis. He 
considered the question was really one of dilution; the 
quantities of sewage entering the river being relatively so 
minute as to be perfectly insignificant. There was also 
an enormous destruction of foul matter by the oxygen in 
the stream above the intakes of the Water Companies. 
The evidence given by Mr. Crookes went to show that 
the quantity of bacteria in food and air was such that people 
had no reason to fear the small proportion found in the 
water supply. Professor W. R. Smith, the Medical Officer 
of Health and Public Analyst for Woolwich, whose ex- 
perience in the examination of waters was extensive, spoke 
of the supply from the Thames and the Lea as chemically 
pure. Dr. E. Ray Lankester, on the second day, said he was 
now conducting experiments for the purpose of tracing the 
history of the typhoid bacillus, so as to determine when it 
entered the Thames, and to discover what became of it. 
Bacteria, he remarked, did not go on growing for ever in 
the river. He was accordingly anxious to know what the 
end was, and when it occurred. The conclusion at which 
he had already arrived was that the Thames water, as 
supplied by the London Companies, was actually free from 
matter injurious to health, and was likely to continue so ; 
the guarantees for purity becoming greater rather than 
otherwise. Dr. Klein came before the Commission, stating 
that he had made a report to the London County Council 
on the character of the bacteria found in London water. 
He had examined several samples; and in no case had 
he detected any evidence that pathogenic bacteria were 
actually present in the water, though he did not consider 
the results conclusive—the examination being so limited 
in character and time. Dr. Percy Frankland laid before 
the Commission comparative analyses of filtered water 
from the Thames, the Lea, and Loch Katrine ; the organic 
matter being rather less in the Lea water than in the 
supply from other sources. On the third day, Dr. T. O. 
Duffield, the Medical Officer of Health for Kensington, dwelt 
on the mischief accruing from foul cisterns—an evil more 
prevalent in the better class of houses than among tene- 
ment dwellings. Domestic filters were also mentioned as 
being in many cases the means of polluting an otherwise 
goodsupply. Finally,some more engineering evidence was 
adduced; Mr. Walter Hunter, a Director of the Grand 
Junction Company, and Mr. Alex. Fraser, the Company’s 
Engineer, giving particulars of a scheme which they had 
prepared for establishing intakes, reservoirs, and pumping- 
stations between Hampton and Wraysbury. The project 
was intended to be carried out by instalments, as the popu- 
lation increased. The flow at Teddington would still 
have a minimum of 200 million gallons per day; and it 
was not proposed to take in any flood water. The esti- 
mated cost for the complete works was £5,391,000. It 
was calculated that, by the proposed scheme, a supply of 
300 million gallons per day would be obtained. Other of 
the London Water Companies, besides the Grand Junc- 
tion, had been consulted in the matter. Mr. George 
F. Deacon gave evidence adverse to the proposals of 
the Thames Conservators for the construction of storeage 
reservoirs in the Upper Thames Valley. He said of the 
two he should prefer the scheme of the Water Com- 
panies. Mr. Alexander Binnie, Engineer to the London 
County Council, likewise opposed the proposals of the 
Conservators. With this the third day closed; and, on 
the whole, it may be said that last week’s proceedings 
before the Royal Commission were in some respects the 
most important that have taken place. Evidence of the 
highest order has been given in favour of the present 
supply ; and a scheme has been drawn out which shows 
the amplitude of the existing resources, if duly turned to 
account. 

The annual report of the Local Government Board, 
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recently issued, contains Major-Gen. A. de Courcy Scott’s 
report on the Metropolitan Water Supply for 1891. 
There is some variation in the basis of the statistics, as 
compared with that of 1890, owing to the numerical facts 
brought to light by the Census of 1891; the increase in 
the population of Greater London during the decennial 
period proving to be considerably less than was expected. 
The seemingly absurd result presents itself that, while 
an average population of 5,661,640 was reported to be 
supplied with water in 1890, the number for last year is 
given as being only 5,494,956. The effect on the esti- 
mated annual increase of population in the districts of 
several of the Companies is therefore very marked. Taking 
the range of the previous ten years, the average annual 
incréase in the East London district drops from 31,114 to 
17,250, comparing the estimated figure with the actual. 
The Grand Junction increase recedes by more than one-half 
—the estimated average being 11,743, while the actual 
proves to be only 5246. As the population is growing less 
rapidly than was expected, there is the less force in the 
argument which has been used, that the total supply is 
likely to fall below the demand. The liberality of the 
individual supply is also shown to be greater than was 
thought; the average daily quantity per head becoming 
32°09 gallons last year, compared with 30°93 gallons reputed 
in 1890. This takes place, although the returns as to the 
quantity of water pumped have in several cases been 
corrected, so as to show a smaller amount. The actual 
supply in 1890 was 31°15 gallons per head. Hence it 
will be perceived that there has been a real advance in the 
supply per head on the corrected basis in the case of the 
entire Metropolis. In fact, 32°09 gallons per head is a 
higher ratio than is to be found in any previous year 
of the decade, with the figures duly rectified. As in 
his previous report, General Scott states that considerable 
progress has been made during the year in extending the 
system of constant supply. The measures taken to prevent 
waste are adverted to, including the use of Deacon’s 
waste-water meters. On the subject of filtration, some 
practical remarks are made; all the Companies: not 
being equally perfect in their plant. Treating of the quality 
of the supply, General Scott admits that the weather 
in 1891 was remarkably unfavourable for the operations 
of the Companies drawing from the Thames and the 
Lea ; but it is stated that, as a rule, the Companies were 
able to clarify the water effectually before delivery. 
An account of new works undertaken or completed con- 
cludes the text of the report, which is accompanied by 
sundry tables. Dr. Frankland’s report follows, which 
has already appeared; and Mr. Allen Stoneham deals with 
the finances of the Companies. 


y~ 
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The Damage to The Gaslight and Coke Company’s Mains hy the 
Fire on the Underground Railway.—A report of the arguments 
and evidence in the case of The Gaslight and Coke Company v. 
The Metropolitan Railway Company, which recently came before 
Mr. Justice Wills, and now awaits the delivery of his judgment, 
is in type, but is unavoidably held over, owing to pressure on 
our space. 


The Effect of Electric Lighting on Gas Consumption.—In con- 
junction with the recent remarks in our editorial columns on 
the Belfast Gas Question, it may be interesting to reproduce, 
from the last number of Engineering, a few figures relating to 
the supply of gas and the electric light on the Continent. In 
Berlin, where more than 114,000 electric lights are supplied 
from central stations, apart from numerous private installa- 
tions, the increase in the consumption of gas has necessitated 
new works equal to 2} million cubic feet per day. In Ham. 
burg, while an electric light station for 20,000 lamps was being 
erected, a sum of £150,000 was spent on gas-works extensions. 
In Leipsic, the old gas-works have been extended, and the new 
ones doubled, simultaneously with the erection of several im- 
portant electric light installations. At Elberfeld, a manufac- 
turing town of a little more than 100,000 inhabitants, the con- 
sumption of gasis increasing, although there is a central electric 
light station of 7000 lamps capacity. At Darmstadt, with only 
50,000 inhabitants, the gas-works being taxed to the utmost of 
their capacity, a central station for 4000 electric lamps was 
built ; but the gas-works have since had to be extended. At 
Lubeck, there was a decline in the consumption of gas after 
the central electric light station for 2600 lamps had begun 
operations. This, however, did not continue for more than a 
year; and since then the consumption of gas has been steadily 
increasing. In Gothenburg, the electric light has been adopted 
to an unusual extent, and is constantly increasing ; but the con- 
sumption of gas becomes larger every year, and new gas-works 
have been built, 








ESSAYS, COMMENTARIES, AND REYIEWS, 


GAS AND WATER COMPANIES IN THE STOCK MARKET, 


(For Stock and Share List, see p. 918.) 

Tue past week has not developed any remarkable phase in the 
course of transactions in the Stock Markets. The settlement 
was satisfactorily adjusted, and that was the chief event of the 
period. Outside of that, fresh business was quiet; but prices 
have held their own very steadily. The only market to show 
much animation was the South American, where the fear should 
be that prices are being run up too quickly, as we pointed out 
some time ago. Trade is improving no doubt; but the big fall 
in exchange looks rather suspicious. The position of the 
Money Market remains the same—that is, that it may change 
at any moment; and the only thing that will surprise nobody 
is the advent of a surprise. As for the Gas Market, that is as 
quiet as the rest, and even quieter. Transactions were very 
restricted all the week. There are no changes in the quota. 
tions at all, except those arising from ex div. adjustment; and 
they are all favourable where they show any variation at all. 
Calculating the probabilities, stocks in general look as if they 
were going to have a rise. In Gaslight issues, the “A” fur- 
nished a little business pretty well every day, finishing off on 
the closing day with the best price of the week—z220}. There 
was less demand for the secured issues; but what bargains were 
marked, were done at very good figures. None of the South 
Metropolitan issues were dealt in, except the “B;” and that 
commanded high prices. There were a few transactions in 
Commercial new on Wednesday, and that was all that was 
done in this undertaking. The Suburban and Provincial Gas 
Companies were so neglected that a solitary deal in Brentford 
new alone saved them from complete stagnation. Taking the 
entire range uf the Foreign Companies, there is hardly anything 
to be noted of them. The Continentals were quiet and steady, 
without any change; of the Indians, Bombay figured higher, 
being quoted ex div. at the old price ; while the general advance 
in River Plate matters served to put Buenos Ayres and Monte 
Video on rather better terms. The Water Companies were 
unusually brisk in the earlier portion of the week, though they 
tailed off, rather towards the end. They were all strong, and 
most of them improved from 1 to 3 per cent. 

The daily operations were: Gas stocks in general opened 
very firm on Monday, but remained extremely quiet all day, 
without any change. Water was more active, especially Lambeth 
issues of all kinds. The Gas Market underwent no change on 
Tuesday ; being, if anything, a shade quieter. Water also was 
less active. Wednesday’s operations were of a very restricted 
character, and nothing moved. Thursday’s business in Gas was 
rather more interesting; and prices generally were better. In 
Water, East London and Southwark ordinary rose 1} each; 
and Chelsea and Grand Junction, 1 each. On Friday business 
in Gas relapsed again into very meagre proportions; and the 
only move was an advance of }in Buenos Ayres. Kent Water 
rose 3. Saturday’s business in Gas was small; but prices were 
excellent. A further advance in Water was effected by a rise 
of 1 in Lambeth 10 per cents, and in ditto debenture. 
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ELECTRIC LIGHTING MEMORANDA. 











The Cost of Private Electric Lighting—Electricity Meters and Gas Meters— 
The Electric Lighting of Brighton. 

BEFORE commenting upon the letter of Mr. Arthur B. Gill 

respecting the electric lighting of the Safe Deposit Company’s 

premises, which appeared in our last issue, we desire to take 


this opportunity of assuring electricians, and all who may 
be interested in the matters that are treated editorially in the 
JournaL, of our perfect readiness at all times to give correspon- 
dents every reasonable facility for bringing their own views 
before our readers. We have, of course, decided opinions of 
our own; and we never seek to hide the leading motive of 
making the best showing for gas that is consistent with regard 
for truth. This seems to puzzle some of our critics occasionally ; 
but we are glad to hear from anybody who can add to the 
general stock of information relating to the subjects that 
ordinarily occupy our columns. Mr. Gill is a welcome corre- 
spondent, both on account of his having something to say, and 
also for his way of saying it. We were clearly mistaken in our 
impression that the electric lighting of the Safe Deposit Com- 
pany’s premises involved the use of a gas-engine; but it is 
almost as satisfactory to know that it is done by coke. Mr. Gill 
does not make it clear how much the Company save by 
their electric lighting. But they are evidently satisfied that 
they do save; and this is everything. As to the setting 
off of the cost of driving the dynamos against that of 
ventilating, we should like to be assured that this is not 
attended by any sacrifice of what is necessary to health 
and comfort. Our own experience of electrically lighted in- 
teriors is that they need as much ventilation as if gas were 
burnt; at any rate, if they are occupied by many people. It 
may possibly be otherwise with unoccupied vaults. For the 
rest, Mr. Gill’s letter abundantly discloses the weak spot of 
central station lighting schemes. Why, in the name of all that 
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is reasonable, if a householder with a fancy for electric lighting 
can serve himself for 13d. per unit, should he pay a company 
four or five times as much for a probably inferior supply ? 

A correspondent of the Electrical Review is very indignant 
because the Editor of that outspoken print has declared that 
no electricity-meter has yet appeared which can compare with 
a gas-meter in simplicity, reliability, cheapness, and perfect 
fitness for its work ; and he remarks that “ this statement must 
be challenged in its entirety.” By way of doing so, however, 
the writer goes on to observe that ‘the simplicity of the gas- 
meter may be admitted freely, as well as its accompanying 
cheapness.” This is a queer way of challenging a proposition 
“in its entirety ;” but let it pass. What the correspondent 
means is that gas-meters are not always perfectly reliable 
and fit for work; for he tells a harrowing tale of a 
meter that was more than 30 per cent. fast. This ex- 
perience naturally soured the gentleman against gas-meters ; 
and he seems to have taken amiss the meter inspector’s 
well-meant attempts to soothe him by confiding to him 
the open secret that his was not the only defective meter 
in the world. He is not prepared to argue that gas-meters 
30 per cent. wrong are common objects of the cellar and the 
back hall; but he asks whether a meter that can possibly go so 
far astray is to be regarded asa reliable instrument. It may 
appear a daring proposition ; but we do not shrink from avow- 
ing our confidence in the average gas-meter, albeit some of the 
species are sometimes found to be bad bargains. The statement 
of the Electrical Review is correct in the main—that there is 
nothing in the productions of the electrical instrument maker 
that can be said to compare favourably with a gas-meter. It is 
useless to fret over the fact, because it remains true after all 
that can be said in explanation. Gas-meters are sometimes 
troublesome and defective ; but when the output of a gas-works 
is compared with the registration of the totality of the con- 
sumers’ meters, it becomes apparent that the latter cannot be 
very far wrong. 

The Hammond Company, who have been struggling to make 
an electric lighting business at Brighton since the year 1881, feel 
very much aggrieved by the action of the Corporation in 
starting an electric lighting station of their own without taking 
the preliminary step of buying them out. The Brighton 
Corporation, with the sanction of the Board of Trade, have 
ignored the claim of the Brighton and Hove Electric Light 
Company to have established a position in the town analogous 
to that of a gas company. Mr. R. Hammond has stated this 
claim in a letter to a contemporary, which professes to tell the 
whole story of how his Company has been treated by the Cor- 
poration. But, unfortunately, he has not preserved due con- 
sistency in presenting his case, as the letter begins by complain- 
ing that the Corporation refused to treat with the Company on 
any terms whatever for the acquisition of their undertaking; 
and, later, it contends that, since the opening of the Corporation 
venture, the Company have held their ground—“ beating the 
Corporation at every point,” and doubling their business during 
the past twelve months, If the latter assertion is true, it is 
clear that the Corporation have not done the Company any 
harm, but rather good; and Mr. Hammond should be thankful 
that his business has not been extinguished. It may, however, 
be doubted whether the Company’s circumstances are quite so 
flourishing as this bare statement respecting an alleged increase 
of business would imply; for, in the concluding paragraph of 
his letter, Mr. Hammond says something about the Company 
having been “ weakened by the heavy expense of supplying 
light through its experimental changes.” This admission lets 
daylight into the whole affair. The Company would doubtless 
like to be recouped by the Corporation—that is, by the rate- 
payers—for their pioneering expenditure; but this is the very 
thing that the Electric Lighting Act was passed to prevent. 
Moreover, the principle that limited competition in electric 
supply might, under certain conditions, be desirable in the 
public interest, is recognized and acted upon by the Board of 
Trade; so that is does not appear that the Brighton and Hove 
Electric Light Company have any solid ground for the position 
they attempt to take up as against the Corporation. 


~<— 
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Water-Gas Plant at the Copenhagen Gas-Works.—The Lowe 
water-gas plant which is now being constructed at the western 
gas-works in the City of Copenhagen is nearing completion, and 
will be put into operation early next month. The apparatus is 
located at one end of a disused retort-house, which has been 
cleared out for the purpose, and is designed in two independent 
sections, each of 300,000 cubic feet capacity daily, with provi- 
sion for convenient extension. The city is just now obtaining 
samples of a number of different oils and distillates from the 
Russian and American fields, thorough comparative tests of 
which will be made under the supervision of the builders of the 
apparatus (Messrs. Humphreys and Glasgow, of 9, Victoria 
Street, S.W.), before any large oil contract is entered into. 
By this means the management hope to obtain a product, 
perhaps composed of several distillates now fractionated, that 
will prove cheaper and more efficient than the oils at present 
used in London. While the manufacture of water gas has been 
contemplated in Copenhagen for several years, the construction 
of the plant under erection is the immediate outcome of a visit 
of the Manager (Mr. F. D. Marshall) to America last spring. 








ON BEING ORIGINAL, AND ON ORIGINALITY IN GAS 
MANUFACTURE. 





It isa remarkable peculiarity of the human mind to be always 
striving after originality in oneself, and looking for it in 
others. We can neither rest contented in uniformity nor satis- 
fied with any attainments. As it was in ancient Greece, so 
now, the chief desire of the leisured, but intelligent and inquir- 
ing, mind is “ to tell or to hear of some new thing.” But where 


can originality be found? In an age when, as a recent writer 
has well said, ‘‘we are associated into nothingness and criti- 
cized to death,” it would seem no light matter to essay to be 
original. After all the intelligence that has been brought to 
bear upon the problems of our daily life—when, by countless 
endeavours, the acquirements of knowledge have been so fully 
classified and formulized—is there anything of importance yet 
left to discover, any road to take that is not well trodden? 
Is it still possible to be original? Undoubtedly it is; to think 
otherwise would be to entirely misunderstand the true meaning 
of originality. 

What, then, is it to be original? It is to stamp all that we 
do with the hall-mark of our own genius. It is to evolve 
order out of chaos; to combine shapeless and detached 
masses, of matter or of thought, into symmetrical form; to 
crystallize into organic unity the disjointed and aimless efforts 
of the many; to set old truths in new lights; to breathe fresh 
life into the slumbering records, and to find further uses for 
the unregarded legacies, of the past. It is, in short, to create 
what was not before. This does not mean to produce a some- 
thing out of nothingness. That were indeed a task beyond 
human powers. Even a Shakspeare cannotdo that. But what 
he can do, and does, is to choose from out the legends and 
stories of the past, and from the human lives around him, the 
materials which, transformed in the crucible of his mind, issue 
in crystallized gems of literature to adorn the English language 
for all time. Likewise a Carlyle gets diligently together his 
stock of information and fact; plods patiently through heaps 
of musty records of the trivial details of the past; reads 
‘“hundredweights of dreary books, dull as stupidity itself” 
—reads, digests, and assimilates them, and by the magic of 
his brain evolves therefrom a ‘“ French Revolution,” a ‘‘ Crom- 
well,” a “Frederick,” sparkling with gems of thought, and 
throwing floods of new light upon their several subjects. Or, 
to take an example nearer home, there had been many efforts 
to recover the sulphur from the vat waste of alkali works 
before Chance produced his beautifully complete and perfect 
process. For fifty years had chemists been working at the 
problem—without success; but not without elucidating much 
valuable information. This does not detract from, much less 
destroy, the originality of Chance, who, taking up the subject 
with the information gained by previous workers, and bringing 
to bear upon the study of their failures and successes a far- 
reaching knowledge of chemical science, coupled with intense 
application, knit the disjointed fragments together into one 
homogeneous and perfect whole. 

It is not, however, necessary to be a Shakespeare, a Carlyle, 
or a Chance in order to be original. But we learn from them 
how we may take from others, and, while making what we 
abstract our own, infuse into it new life and meaning, and 
raise its value immeasurably in the process. For the whole 
accumulation of the past belongs to the present; or, as 
Emerson has put it, ‘‘ Thought is the property of him who can 
entertain it, and of him who can adequately place it,” and 
thus “all originality is relative.” Therefore, for a man to be 
original is to use everything useful that he finds to his hand 
and can adapt; but to use it in his own way—converting it 
into, or producing therefrom, something as superior to the 
crude thoughts or materials he works with as is his mind to 
the bodily members which carry out its behests. 

And so we come to our special subject: How is it possible, 
in this age of stereotyped rule, of general highly-developed 
acquirements and widespread knowledge, to be original? How 
may a man’s professional career, his daily work, show forth 
originality ? He may bring to bear upon the problems which 
are presented to him a knowledge of the facts which have 
been before obtained. He may study these facts in the light 
of his own experience, and still further illumined by side lights 
obtained from other branches of knowledge or inquiry. He 
may determine to grapple with doubt and difficulty until the 
truth shine clear. He may resolve to accept nothing on hear- 
say which it is reasonably possible for him to put to the test. 
He may, in a word, “ prove all things,” holding fast to that which 
he finds to be good. Judged by this standard, Reuben Phillips 
was original when he superseded the old-fashioned wet lime 
purification, with its accompanying “blue billy” nuisance, by 
the so-called dry lime method. Original because, as we learn 
from his specification, he had not only formed a clear con- 
ception of the drawbacks of the old process, but also appreciated 
its good points, and then by thought and application determined 
how, while escaping the former, to obtain as much as might 
be of the latter combined with other desirable advantages. 
Wright was original when he discerned the one weak point 
remaining in the wet meter, after the successive labours 
thereon of Clegg, Malam, and Crossley, and by a comparatively 
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simple modification produced a practically perfect measuring 
instrument. And while the merit of originality in a high 
degree is due to Siemens for first putting into practical shape 
the idea long held, that great benefit was to be derived from 
returning a portion of the waste heat of a gas-flame to 
heighten still further the temperature of combustion, it may 
not be altogether denied to those who, proceeding along the 
road thus opened out for them, and guided now by examples 
innumerable both of failure and success, have of late years 
produced, or are still producing, simpler and equally or more 
efficient apparatus, 

Not to awaken invidious comparisons, we have purposely 
refrained from mentioning living instances of original minds who 
adorn the profession of gas engineering and cognate branches 
of activity ; otherwise we might have illustrated our remarks, 
with perhaps more point and effectiveness, by referring to now 
shining examples of originality in connection with gas adminis- 
tration, engineering, technical chemistry, and the develop- 
ment of the utilization of coal gas. Suffice it to say that it is 
a cheering sign of healthy present activity, and a hopeful one 
for future progress in the science (or knowledge) and art (or 
practice) of gas manufacture and gas lighting that, amid so 
much of rigid adherence to precedent and subscribing to use 
and wont, a leaven of originality is working, in that here and 
there old problems are being attacked by new ways, and the 
new-born difficulties of the present approached in an inquiring 
and original spirit. 

It is surely a sign of progress that there never was a time 
in the history of gas lighting when activity was being dis- 
played in so many different directions at once as at 
the present. Inclined retorts, regenerative firing and stoking 
machinery; ammonia purification, oxygen purification, and air 
purification; improvements in meters, burners, gas-engines and 
and stoves ; experiments with water gas, oil gas, and carburetted 
gas; and researches into the constitution of, and interactions 
occurring in, gas-flames—all these imply that a restless and 
inquiring spirit is abroad, not disposed to sit down calmly, as 
though perfection were already attained. Nor must we omit 
to note, among the more interesting of the manifestations 
of present-day activity, the new departure that has been 
inaugurated in the treatment of labour questions, and in the 
mode of selling gas. All these are mentioned here with the 
view of pointing the moral that it is not so much in the thing 
done or attempted that originality lies, as in the way in which 
it is accomplished or attacked. Thus the inclined retort was 
among the first forms of the apparatus tried by Murdoch in 
his early attempts at gas making, and subsequently discarded by 
him for the horizontal ; but we think it will, on reflection, be 
conceded that there is more real originality displayed in return- 
ing to that form, after having, by intelligent inquiry and 
experiment, determined its best shape and necessary angle, 
than there was in the thought which prompted its first employ- 
ment. Again, water gas, oil gas, and carburetted gas are 
all, in themselves, old and—it might, only a short time ago, 
almost have been said—threadbare subjects; yet the treat- 
ment and application they are receiving, at the hands of 
some of the most advanced of present-day gas engineers 
are eminently original and practical. From this may be learned, 
if indeed the truth has not been grasped from what has gone 
before, that it is not necessary to be new to be original, neither does 
novelty as a matter of course imply originality. For instance, 
schemes have been projected for modifying, in diverse directions, 
the common carbonizing process. In the one case it was to 
produce a fuel gas in addition to the ordinary lighting gas; in 
the other it was proposed to curtail the distillation—leaving in 
the retort a semi-carbonized coke, which was to be sold as a 
superior fuel for ordinary fire-grates. Very novel suggestions ; 
but until it is shown that, by a course of due reasoning and ex- 
periment, they have. been properly worked out, or at least 
thought out—their advantages not over-estimated, their diffi- 
culties foreseen and provided against—such schemes are more 
correctly designated novel than original. 

There is consolation and encouragement in all this. Con- 
solation, in that the scope for the display of originality in con- 
nection with gas manufacture is not narrowed but widened with 
the advance towards perfection of the art, although the oppor- 
tunities for entirely new departures may be fewer. Encourage- 
ment to devote to the solution of the problems presented by our 
daily work, and the furtherance of the art in which we are 
engaged, the highest powers of a trained intelligence, which, 
not accepting as final the generally received conclusions of the 
present, and neither deterred by new difficulties nor slighting 
the apparently insignificant results of the past, will examine all 
in the light of a wide-embracing knowledge, and with the desire 
to arrive at helpful truth. 


& 


Death of Mr. E. Shaul, of Penrith. We regret to record 
the death, on the gth inst., of Mr. E. Shaul, Manager of the 
Penrith Local Board Gas-Works. Deceased went to Penrith 
from Norwich; and he had had the supervision of the gas-works 
for many years. He was present on the occasion of the 
recent inauguration of the new gasholder; but he was then, and 
had for a long time been, suffering from an affection for which 
an operation was found to be necessary. This was performed 
in the Carlisle Infirmary; but deceased never recovered from 
it. He was 72 years of age, and had a large circle of friends. 








DR. HOPKINSON’S NEW RENTAL SYSTEM. 


One of the most instructive statements yet published relating 
to the cost of electric lighting under various conditions, and in 
comparison with gas, is to be found in the presidential address 
recently delivered by Dr. John Hopkinson, F.R.S., to the 
members of the Junior Engineering Society. All the leading 
technical journals have taken particular notice of this address; 
and it is incumbent upon us not to neglect it. The authority of 


the speaker is unquestioned ; and, in the true spirit of the man 
of science, he gave his young audience of his best, just as though 
they had been the most critical assembly in the world. Indeed, 
the subject upon which Dr. Hopkinson elected to dilate with all 
the resources of his high intelligence and exceptional acquire. 
ments is one that might well occupy the attention of the most 
experienced: technicians; being no other than the relationship 
between production and output in the electric lighting industry, 
with its commercial outcome—illuminated, moreover, by the 
example of gas. He commenced by remarking that electrical 
engineers now realize that they have to provide the same plant, 
and no more, to furnish a steady supply day and night, as to 
give a supply for one hour out of the twenty-four. It must be 
ready at any moment; and coal must be burnt and wages paid 
upon the scale required by the maximum output, for however 
short a time this is actually taken. ‘A supply of electricity 
must be delivered at the very moment when the consumer 
chooses to use it, and as long as, and no longer than, he pleases 
to use it. It cannot be very readily or very cheaply stored; 
and much of the cost of production is the fixed charge for plant 
and conductors. Furthermore, the Provisional Orders require 
that the supply shall be available at all hours; hence coal must 
be consumed, and workmen must attend, though but few con- 
sumers are drawing a supply.” This is the governing conside- 
ration in central station electric supply undertakings; and it is 
a striking commentary upon the supposed progress of electric 
lighting, regarded as an industry, that the importance of this 
consideration remains as patent as it was in 1883, when Dr. 
Hopkinson essayed to secure in certain Provisional Orders some 
approach to proportionality of charge to cost of supply. 

In order to “ fix the idea,” as the French say, of the impor- 
tance of what Mr. Crompton has called the “load factor,” Dr. 
Hopkinson takes two hypothetical cases, each representing an 
extreme. He imagines an electric lighting station capable of 
supplying current to 40,000 16-candle lamps at one time, with 
all necessary distributing plant and reserve machinery; and he 
computes the expense for running such a station—firstly, on the 
hypothesis that it is always to be ready to supply the 40,000 
lamps at half-an-hour’s notice, night or day, but the lights are 
hardly ever required ; secondly, on the hypothesis that the 
40,000 lights are steadily and continuously in use day and night. 
In the former case, the load factor is nil ; in the latter, it is 100 
percent. If the charge to consumers is by meter at 8d. per 
unit, the revenue in the former case will be nil ; in the latter, it 
will be £730,000 a year. These are the possible extremes ; and 
although neither of the cases will be realized in practice, their 
instructiveness consists in the fact that any actual example 
must lie somewhere between them. ; 

Dr. Hopkinson then proceeds to discuss the capital required 
for his hypothetical station. To provide for 40,000 lamps, there 
would be needed a delivery of 2500 units per hour, which could 
be done for a capital outlay of £145,000, made up as follows: 
Land, £25,000; buildings, £15,000; boilers and pipes, £14,000; 
engines, £24,000; dynamos, £15,000; switchboard and instru- 
ments, £2000; feeders and mains, £50,000. Next comes the 
question of running costs, some of which (such as interest) will 
(like the prime cost) be the same whether the plant is fully loaded 
or running light ; while repairs will be heavier in the former 
case. All these annual charges for land, buildings, rates, boilers, 
engines, &c., are taken at £18,750 for fully loaded, and £16,410 
for the other condition of working. To these expenses have to 
be added those for coal, stores, and wages, which, according to 
a calculation that need not be detailed here, make up the total 
annual running cost to £28,o10 for lightly, and £59,250 for fully 
loaded plant. ‘ Thus the cost of merely being ready to supply 
2500 units per hour at any moment throughout the year will be 
£28,010, and the cost of actually supplying 2500 units per hour 
for every minute in the year will be £59,250. The undertaker, 
therefore, who incurs the liability to supply, ought to receive 
£11 per annum per unit per hour from those on whose behalf 
he incurs the liability ; and if he receives the £11, he need not 
charge more then 4d. per unit for what he actually supplies, to 
cover his liability.” 

Thus it will be seen that Dr. Hopkinson lays special stress 
upon the cost of readiness to supply, as constituting the main 
expense for a statutory electric lighting undertaking. No doubt, 
if a local authority could rate all the possible users of a public 
electricity supply upon this principle, justifying the rate as 
being for an object of general utility, they could charge very 
little for the current actually taken. It is a novel idea, and one 
that the Bradford Corporation would doubtless like to try if it 
had the power. Dr. Hopkinson, moreover, goes on to expound 
his notion that electricity compulsorily kept in readiness for supply 
should be charged for with reference to what it costs, taking this 
consideration into account, and not merely with regard to what it 
may be supposed to be worth. The whole thing appears to him 
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to be such an artificial affair, that artful means are desirable in 
order to place it in a condition of financial equilibrium. He says 
candidly: ‘‘ It is clearly to the advantage of the undertaker to 
secure all those customers whom it pays best to supply, and, as 
far as may be, to compel those who are unremunerative to adopt 
these other methods” —of gas or oil lighting. The gas manufac. 
turer and the oil merchant are to have the dregs of the lighting 
trade. Dr. Hopkinson’s ideal method of charging for electricity 
is ‘a fixed charge per quarter proportioned to the greatest rate 
of supply a customer will ever take, and a charge by meter for 
the actual consumption.” This plan would doubtless be 
admirable from the suppliers’ point of view. The fixed 
charge need not be the same in all cases; but it is declared 
that ‘there is no object in reducing the cost of electricity 
for lighting in the case of any consumer much _ below 
the cost of equivalent lighting by gas, unless there are 
competitors in the field willing to do it”—a condition that is 
most nearly fulfilled, it may be stated, where large consumers 
have the option of generating their own electricity by means 
of agas-engine. The desirable tinge of actuality is imparted 
to these views of Dr. Hopkinson by his statement that, in certain 
recent cases in which he is acting as Engineer, the Board of 
Trade have acceded to his recommendation of, ‘‘for each unit 
per hour in the maximum power demanded, a charge not 
exceeding £3 per quarter, and in addition, for each unit 
supplied, a charge not exceeding 2d.” In this way the con- 
sumers who have the power of turning on the light, and do not 
make much use of it, would pay more than those who employ 
it continuously. Dr. Hopkinson admits that it would be fair to 
give people who might not care for this method of charging, the 
option of paying the maximum simple rate provided by the 
Order. ‘“ What is wanted is not so much an increased charge 
for those consumers whose lights are used for a short time, as 
such a special reduced charge for those whose lights are used 
long as will induce them to use the supply.” 

This “compound charge,” as Dr. Hopkinson terms it, 
effectuates a fresh comparison between the cost of electricity and 
gas. Dr. Hopkinson declares that the “ flat-flame burner must be 
large, and of first rate quality,to give more than two candles per 
cubic foot of gas per hour. The large majority of burners give 
much less than this even at their best; and, as a rule, the 
pressure of the gas is not regulated, and much gas is wasted 
as far as the production of light is concerned. Incandescent 
lamps give about one-quarter of a candle per watt; hence a 
Board of Trade unit is equivalent to 125 cubic feet of gas.” 
Before going any further, it will be desirable to say something, 
from the gas engineer’s point of view, respecting this statement 
of the comparative efficiency of gas-hburners and incandescent 
electric lamps. Here we have the old story of the best, or, at 
any rate, a very good performance of the electric lamps being 
put, as amatter of course, against the poorest known method of 
burning gas. Is this fair or reasonable? Dr. Hopkinson may 
argue that flat-flame gas-burners are the majority—a statement 
which we should not think of denying, if asked to survey the 
whole field of a gas company’sbusiness. But even so, flat-flame 
gas-burners as sold now are very much more efficient than the 
old-fashioned iron batswings and fishtails which Dr. Hopkinson 
evidently has in his eye ; and the use of governed burners, with 
wide-bottomed globes, is very much more general, even in the 
living and bed rooms of people of the lower middle class, than 
electricians seem torealize. And when we come to consider the 
manner in which gas is used by shopkeepers in a large way of 
business, and in banks and commercial establishments of a high 
class—the kind of house, in short, where the electric light might 
be appreciated for its intrinsic qualities—is it safe to assume that 
such householders know nothing about Argand, recuperative, 
incandescent, or albo-carbon gas-burners ? 

Dr. Hopkinson makes out, upon the assumption already noted, 
and apparently ignoring the cost of renewing the electric lamps, 
that, at the rates recently sanctioned by the Board of Trade, 
the comparative cost of electric and gas lighting will be as 


follows :— 

Price of Gas at which 
Cost of Lighting by 
Electricity and 
16-Candle Gas are Equal 


Hours of Use per 


Anoutt, Load Factor. 


480 5°5 5s. 4d 
960 10°9 6 
1440 16°4 es 
1920 21°9 e <4 
2880 32°9 2 0 
3840 43'8 I 10 
7680 87°6 I 7 


These figures relate to the supply of electricity without the aid 
of accumulators. With regard to the storeage of electricity by 
these appliances, Dr. Hopkinson shows that it compares very 
unfavourably with the storeage of gas in holders. He says: ‘A 
gasholder is at present being put up in Manchester to hold 
7 million cubic feet of gas, and is to cost, complete with its tank, 
£60,000. With 16-candle gas, 7 million cubic feet are equivalent 
to 56,000 Board of Trade units. Accumulators capable of 
storing a 1o-hours’ supply cost about £50 per unit. The 
equivalent accumulator will, therefore, cost about £280,000. 
But this is not all. The gasholder iscomparatively permanent ; 
the accumulators require frequent renewals and repairs. The 
gasholder gives back all the energy put into it; the accumulators 
waste at least 20 per cent. The gasholder may be emptied as 





fast as you please; the accumulators, not faster than a certain 
rate, without diminishing their capacity. . . . If electric 
power could be stored as cheaply as gas, there would soon be 
little hope that the Gas Companies would maintain their 
dividends.’ This last is a somewhat ungracious remark, seeing 
that the maintenance of dividends is not the only thing to be 
regarded in comparing one lighting system with another. 

It may be gathered, from what has been said, that Dr. Hop- 
kinson does not greatly fancy accumulators as an addition to a 
central electric lighting station. He sums up this part of his 
case by stating that “ the cost of being ready to supply and to 
continue to supply is about the same, whether accumulators are 
used or not; the additional] cost of actually supplying current 
is about 4o per cent. more where accumulators are used than 
where they are not used.” The main interest of this address 
culminates in the suggestion for a new basis of charge, taking 
account of the consideration that the undertaker should be paid 
for being ready to supply. ‘‘ They also serve who only stand 
and wait ;” and Dr. Hopkinson thinks they should have their 
wages. It is not a question of the system or of the estimate. 
‘“‘ Let each one take any figures he pleases, within reason ; let 
him assume that the supply of electricity is made by anysystem 
he wishes ; he will arrive at a result broadly similar to mine. 
To be ready to supply a customer with electricity at any 
moment he wants it, it will cost those giving the supply not much 
less than £11 per annum for every kilowatt—that is, for every 
unit per hour—which the customer can take, if he desires; and 
afterwards to actually give the supply will not cost very much 
more than 4d. per unit.” This is Dr. Hopkinson’s point, which 
he labours over, because it is to him ‘‘ essential to the commer- 
cial success of electric supply.” He admits that “ it is hopeless 
for electricity to compete with gas in this country all along the 
line, if price is the only consideration;” but he comforts him- 
self with the reflection that, ‘‘ with selected customers, elec- 
tricity is cheaper than gas.” Is it not a fact, however, that the 
chief danger with these selected customers is lest they should 
set up independent electric lighting plants of their own, and so 
snap their fingers at the central station undertakings ? 

Lastly, although gas engineers may at the first glance regard 
this idea of Dr. Hopkinson’s, of charging for being ready to 
supply, as rather fantastic, they must not allow themselves to 
ridicule it, because, as a matter of fact, the same principle lies 
concealed in the British system of regulated monopoly in gas 
supply. Part of the cost of gas goes for being ready to supply 
the maximum demand when it arises, although the considera- 
tion is not expressed in terms, and it is not necessary to make 
so much of it as Dr. Hopkinson does. It is obvious, however, 
that, where there is a preponderating mill consumption, the 
manager of the gas-works would be glad to get a rental guarantee 
to compensate him for the irregular demands upon his plant. 


— 
~~ 


Manchester District Institution of Gas Engineers.—The ninety- 
second quarterly meeting of this Institution will be held at the 
Grand Hotel, Manchester, next Saturday, under the presidency 
of Mr. C, Armitage, F.C.S., Assoc.M.Inst.C.E., of Lancaster. 
According to the programme issued by the Honorary Secretary 
(Mr. S.S.Mellor, of Northwich), two new members—Mr. S. Glover, 
of St. Helens, and Mr. R. G. Shadbolt, of North Bierley—are to 
be proposed for election; and the President for the ensuing 
year will be chosen. Two papers—one on “The Use of 
Oxygen in the Purification of Coal Gas,” by Mr. Harrison 
Veevers, of Dukinfield, and the other being ‘An Account of 
a Recent Explosion in a Tar-Well,” by Mr. W. R. Chester, of 
Nottingham—are set down for reading and discussion. At the 
close of the business, the members will, as usual, take tea 
together. 

The Production of Nitrate of Ammonia.—The manufacture 
of nitrate of ammonia in liquor works is of comparatively 
recent origin ; but, in consequence of the extensive demand for 
the salt by makers of modern explosives, it has already assumed 
substantial proportions. In a paper which Mr. Watson Smith 
read before the London Section of the Society of Chemical 
Industry on the 7th inst., on “A New Method for the Prepara- 
tion of Nitrous Oxide,” some interesting details on the behaviour 
on heating of ammonium nitrate were given. The author found 
that it melts at 153° C., gives signs of incipient decomposition 
at 170° to 180° C., and evolves nitrous oxide slowly at 205° C., 
and freely at 215°C. The evolution continues when the tem- 
perature is dropped to 180° C., while if raised to 240° C. an 
exothermic effect is indicated by a rapid rise of the thermo- 
meter. The salt had previously been stated to be explosive at 
300° C. The production of nitrous oxide on heating mixtures 
of certain salts, such as one of sodium nitrate and ammonium 
sulphate, was considered, and the probability of an intermediate 
formation of ammonium nitrate denied. In the case quoted, 
both the salts melt above 300° C., though the mixture softens 
below 200° C., and gas is evolved freely at 250° C. Since 
this temperature is above that of the decomposition of 
ammonium nitrate, Mr. Watson Smith argued that this 
salt could not be formed from the mixture, and subsequently be 
broken up, but that the nitrous oxide must be given off from 
the mixed salts without such intermediate formation. In the 
discussion which followed, doubt was thrown on the validity of 
this argument; one speaker even stating that he had obtained 
crystals of ammonium nitrate by a kindred reaction. 
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THE PARLIAMENTARY AND LEGAL POSITION OF THE 
LONDON WATER COMPANIES.* 





WE hardly know in what light to look upon the production that 
is now before us. It has the appearance of a book, with a 
particular title, and having Mr. Henry Lawrence Cripps as its 


author. But Mr. Cripps is described asa Parliamentary Agent; 
and it is not customary for anyone in that capacity to write a 
book. So the publication is technically not a book, however 
much it may resemble one, but is described as “ A Report tothe 
London County Council.” From the report of the Special 
Water Committee, presented at the last meeting of the Council, 
we learn that directions had then been given for 500 copies of 
this work to be printed, and a copy sent to each member of 
the Council. This being done, and “the requirements of the 
office ” having been met, the surplus volumes are to be on sale 
at the Council’s booksellers, at 5s. each. Whether this literary 
speculation will meet with the approval of the Government 
Auditor, is perhaps just a little doubtful ; it being rather a novel 
proceeding for a Parliamentary Agent to write a book, and for 
a Local Authority to print and publish it—appropriating sundry 
copies for its own delectation, and offering the rest for sale. 
The method is obviously capable of extension. We may have 
in the next place a portly volume on “The Position of the 
London Gas Companies,” followed by other publications on 
such subjects as ‘* The Cessation of Contracts,” “The Tax- 
ability of Ground Landlords,” ‘“ The Principle of Betterment,” 
and so on, until a series constituting a regular County Council 
Library is duly published. 

We think that it is right to refer to the manner in which this 
peculiar volume makes its appearance, as it is obviously intended 
to influence public opinion, and especially Parliament, upon an 
important question. The County Council have practically 
retained an author in their service, and hold the copyright. 
Mr. Cripps says in his preface: ‘I have prepared, as requested, 
notes on the position of the London Water Companies, which 
I submit in the following pages.” Of course, Mr. Cripps must 
be paid for his trouble. By-and-bye, perhaps, the Council will 
have a Literary Department, with a salaried functionary at 
the head, who will indite or concoct such official lucubrations 
as may be demanded. Forthe present, a Parliamentary Agent 
answers the purpose ; and we may allow that he has evidently 
bestowed a considerable arnount of labour on the volume which 
bears his name. He modestly says that his “ paper,” as he 
terms it, is designed rather to call attention to the questions 
in relation to the Water Companies which the London County 
Council will have to consider, and to provide material for that 
purpose, than to pronounce “ any positive opinion ” upon these 
points. So far as “strictly legal questions are involved,” Mr. 
Cripps further explains that he “ could not pretend to express 
any very confident opinion without advice and assistance 
from counsel specially conversant with such subjects.” As he 
had no such advice or assistance, the legal questions affecting 
the Water Companies are to that extent left open. Mr. Cripps 
also says: ‘I have purposely refrained from any attempt to 
discuss the subjects now under the consideration of the Royal 
Commission.” So much being disavowed, it may be asked 
whether the book is worth the money it has cost. Our own con 
clusion is that the author rather under-estimates his attempts. 
We meet with opinions quite sufficiently emphatic; and while 
we admit that the author says little as to those matters which 
come within the domain of the Royal Commission, we yet find 
that the purity of the supply is not unassailed. 

Although Mr. Cripps tells us he is not prepared “to express 
any positive opinion” upon the strictly legal points which the 
County Council will have to consider in debating the Metro- 
politan Water Question, the very first sentence of his opening 
chapter reads thus: ‘‘ The London Water Companies have no 
monopoly of supply in any of their districts.” Stress is laid on 
the circumstance that in some instances the districts assigned 
to the Companies overlap each other; and it is argued that 
Parliament intended in this way to encourage competition. 
The broad fact is probably this—that Parliament confided the 
water supply of London to sundry Companies, and left them 
to settle among themselves any complications as to boundary. 
Other water companies than those of which we are now cog- 
nizant existed in times past in the Metropolitan area; and 
their absorption into the present system may naturally account 
for some little confusion in the boundaries, Mr. Cripps himself 
speaks of ‘the difficulties which arise in determining the 
exact legal boundaries of the Companies’ districts, owing to the 
method of nomenclature adopted in the various Acts." As for 
the idea that overlapping was purposely designed, in order to 
encourage competition, we need scarcely say that there are 
strong economical objections against two or more Companies 
laying their mains side by side. In arguing that the London 
Water Companies do not possess any monopoly, Mr. Cripps 
relies on the fact that there is no provision in any Act relating 
to the Companies which prohibits or restricts, either expressly 
or by implication, the introduction of new systems of supply. 
Possibly, had there been but one Company for all London, 
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some such prohibition would have been expressed. It was not 
so easy to do this when one Company after another was set on 
foot, and London was gradually absorbed. But, at the utmost, 
the absence of prohibition cannot be taken in such a case as 
proof that competition was distinctly contemplated. There is 
no reasonable ground for doubt that each Company expected 
to remain undisturbed in its district, and considered the 
Special Act granted to it by Parliament as a virtual guarantee 
to this effect. 

The legal position of the Companies in regard to the appro. 
priation of water is discussed in a chapter which contains the 
following statement : “If the Companies claim powers to appro- 
priate from their existing sources of supply a much larger 
quantity of water than they at present derive, it is possible that 
they may have the legal power to obtain enough in quantity 
both for the present and prospective requirements of London 
and the neighbourhood within their respective limits of supply.” 
This would seem to be conceding so much that, on the question 
of an adequate quantity, little more would remain to be said, 
The next sentence, however, interposes another view. ‘“ But,” 
says Mr. Cripps, “‘the injury said to be caused to certain dis. 
tricts by the exhaustion of water has produced no little remon. 
strance; and, should the claims of the Companies be much 
further pressed, there is every indication that their exercise will 
be strongly resisted, and the whole question of their existing 
legal powers may be submitted to the determination of the 
Courts of Law.” The words “ said to be” are probably intro. 
duced out of deference to the Royal Commissioners, who are 
clearly investigating the subject involved. The expression 
“may be” very carefully excludes the positive element. Mr. 
Cripps might well have stopped here; but he has preferred 
to go on with the history of the Thames Companies in its 
bearing upon their ieeal rights. Speaking of these Com. 
panies, he says: “ They originally acquired by purchase or con- 
cession certain powers or privileges of supplying certain dis. 
tricts with water.” But it is alleged that this was “at atime 
when all the conditions of London were totally different from 
those which at present prevail, and in circumstances and under 
conditions which have long since ceased to exist.” Surely, a 
reference to these changing circumstances is nothing to the 
point, unless it can be shown that the concessions were abro- 
gated, and the privileges taken away. For this purpose, 
Mr. Cripps makes what appears to us to be a perverted 
use of the Metropolis Water Act of 1852, concerning which he 
says: ‘* Parliament, in deference to public opinion, absolutely 
cancelled all the privileges which had been conferred on the 
Chelsea, Grand Junction, Southwark and Vauxhall, and West 
Middlesex Companies to take water from the Thames, and 
forced the Companies to elect between extermination and the 
selection of new intakes at a part of the river then almost free 
from population.” We utterly fail to see how a mere removal 
of intakes higher up the stream could cancel all the privileges 
“to take water from the Thames.” Had the Companies been 
forced to draw their supply from Westmoreland or Wales, their 
power to abstract water from the Thames would, of course, 
have come to anend. But they were still allowed to take water 
from the Thames, only they were required to do so above 
Teddington Lock instead of below it. It will be observed that 
the Lambeth Company is omitted from the list of Companies 
said to have had their privileges and concessions cancelled 
in 1852. The fact is that the Company took the initiative in 
removing its intake above Teddington Lock, and, by an Act 
obtained in 1848, transferred the intake works to Thames 
Ditton, a mile or two above Kingston Bridge. Whether the 
change was effected voluntarily, or in compliance with the 
Metropolis Water Act of 1852, could make no real difference to 
the “concession ” or “ privilege” of obtaining water from the 
Thames. If the Chelsea, the Grand Junction, and the other 
Thames Companies suffered deprivation of rights, why not the 
Lambeth? As for any of the Companies being “ forced” to estab- 
lish other intakes, we presume they accepted the new condi- 
tion without protest, and never conceived that their powers and 
privileges were being cancelled. 

The Metropolis Water Act of 1871 is cited as affording some 
“further evidence” that Parliament regarded the legal position of 
the London Water Companiesas “ subject to modification.” We 
should say that the principle which guided Parliament, and was 
embodied in the Act, was one which simply comprehended the 
purity of the water, and the substitution of a constant supply 
for the intermittent. There is no proof that Parliament was 
actuated by a desire to weaken the legal position of the Com- 
panies; neither did the Act produce such a result. In giving 
the parliamentary history of the subject, Mr. Cripps tries to 
make a point against the project for drawing a greatly enlarged 
supply of water from the chalk. He quotes from the petitions 
presented by the Companies in opposition to the New Supply 
Bill of the Metropolitan Board of Works in 1878, by which it 
was proposed to draw a maximum of 16 million gallons per day 
from the chalk formation. The petitions alleged that such a 
process would be injurious to the adjacent rivers and streams. 
If the Companies have changed their views on this subject since 
1878, we may observe that the Local Authority at Spring 
Gardens has done the same. The Metropolitan Board had 
faith in deep wells; whereas the County Council, as succeeding 
to that body, has not. That which the former advocated, the 
latter resists. The one only resembles the other in a determl. 
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nation to oppose the Water Companies. But it matters little 
what one or the other party has said or still says. The ques- 
tion has reference to facts rather than opinions. The Royal 
Commission is now carrying on an extensive inquiry into the 
resources of the Thames watershed; and we hope to learn 
a great deal more from that quarter than from the County Coun- 

il’s book. 

Fe do not know why Mr. Cripps should have burdened his 

ages with a review of past cholera visitations. The intakes 
of the London Water Companies have been removed to a point 
higher up the river; and the position of affairs, in regard to 
the purity of the stream, is entirely changed. There is some- 
thing more within the proper scope of the book, when we come 
to the section which treats of the powers of the Companies to 
take water direct from the Thames, though this seems very 
much like going back to the argument of the second chapter. 
The observations in the latter portion are based on the principle 
laid down in the earlier part of the book—that the Companies 
drawing water from the Thames are doing so under concessions 
subject to revocation by Parliament ‘on the reasonable de- 
mand of the inhabitants of London.” At the back of this we 
seem to hear the County Council saying: ‘‘ We are the inhabi- 
tants.” As for the principle of revocation, we have already 
shown its fallacy; and in like manner we repudiate anything 
based on such a principle. Mr. Cripps is very much at issue 
with the Thames Conservancy—a body not beloved by the 
County Council. There are certain agreements between the 
Conservators and the Companies, as to taking water from the 
river. Mr. Cripps argues against the legality of such of these 
as do not seem to be directly authorized by Parliament, though 
in so doing he comes in conflict with an award made by Sir 
Henry James. Mr. Cripps only admits that the Companies 
have power, as specified by their several Acts, to draw a total 
of 110 million gallons per day from the Thames, and disputes 
their right to the additional 20 million gallons granted under 
agreements with the Thames Conservancy. But the agree- 
ments appear to stand; and the award made by Sir H. James 
is in their favour, though Mr. Cripps ventures to think this 
award is not altogether so conclusive as the Conservators con- 
sider it to be. 

Discussing the powers of the Companies to take water from 
the River Lea, Mr. Cripps says it is impossible to examine the 
statutory enactments dealing with this subject without per- 
ceiving their extreme complication, and the difficulty of giving 
them a correct interpretation. The Lea Conservancy Board 
consists of the unlucky number of thirteen members; and Mr. 
Cripps looks upon its policy witha good deal of doubt—fearing 
that the Companies have too much influence in its delibera- 
tions. Evidently the County Council would like to swallow 
up the two Conservancy Boards, as well as sundry other 
authorities. Leaving the rivers, Mr. Cripps proceeds to the 
wells, and interposes sundry arguments on technical points as 
to the powers of the Companies to appropriate and dispose of 
underground waters. This in the hands of Mr. Cripps becomes 
a particularly tangled subject, though it cannot be to the inte- 
rest of the public that the Companies should be precluded 
from tapping a source of supply unquestionably pure. A very 
striking paragraph appears in reference to the Acts which 
govern the Kent Company. We thus read: “ Having regard to 
these enactments, I think that the Kent Company have at pre- 
sent a legal right to derive from wells on their land as much 
water as they can obtain, and to use it for distribution.” The 
charges of the London Companies come next under review ; 
and legal decisions are cited. In the concluding chapter, we 
meet with some remarks reflecting on the purity of the stream ; 
and, of course, nothing is said as to the favourable analyses of 
the supply by Dr. Frankland and others. The absolute power 
of the Legislature to modify or revoke the concessions made to 
the Companies is confidently insisted upon, together with the 
right to introduce an independent supply. The purchase of 
the existing water undertakings is only recommended under 
conditions which involve a large sacrifice of the capital that has 
been invested. 

We do not deny that Mr. Cripps has brought together a large 
amount of information on the subject which he has undertaken 
to treat. So far we are indebted to his industry. But he has 
at the same time left out a mass of facts and arguments which 
would lead to conclusions at variance with those he has sought 
to establish. We do not quarrel with him on this account, The 
book is a County Council ‘ Report;” and the Council would 
never have printed it had it not been such a report as that 
authority stood prepared to adopt. Holding the Council more 
responsible than the author, we deprecate the conduct of a 
public body in thus launching an elaborate attack against the 
London Water Companies, who in past years entered upon a 
task which none of the Local Authorities were then prepared to 
undertake. This enterprise is now perfected; so that the 
Metropolis has a water supply which never fails, and which has 
helped in a material degree to render London the healthiest 
of all the large cities of the world. To make it appear that the 
Companies which have rendered this public service—one not 
always profitable to themselves—have been left defenceless by 
the Legislature, and may be simply ignored in any future 
Schemes, may be thought a proper way of driving a hard 
bargain, but is a mode of proceeding unworthy of a public 
authority claiming to be eminently great. 





NOTES. 


The Berthelot-Mahler Calorimeter. 


An elaborate report upon the use of the Berthelot-Mahler 
calorimeter shell for testing fuels for industrial purposes appears 
in the Bulletin of the French Society for the Encouragement of 
Industry. It is the production of Messrs. A. Carnot and H. de 
Chatelier, and refers to the results of an investigation under- 
taken at the instigation of the Society, who had offered a prize 
of 3000 frs. for the most accurate determinations of the com- 
bustible power of various kinds of coal. The experiments were 
not confined to coal, however, but were extended to embrace 
fluid and gaseous combustibles. In using the shell to deter- 
mine the calorific power of gas at constant volume, its capacity 
is first exactly gauged. It is then filled with the gas to be tested, 
exhausted, and again filled with the gas at atmospheric pressure. 
The shell is then considered to be full of pure gas. The rest of 
the calorimetrical operations is the same as for testing solids or 
fluids ; the combustible being burnt in an atmosphere of com- 
pressed oxygen—the quantity of the latter being not more than 
sufficient to produce an explosive mixture. With ordinary coal 
gas, five atmospheres of oxygen are required, whereas with pro- 
ducer gas half an atmosphere of oxygen is sufficient. The agree- 
ment of the results obtained by the use of the Berthelot-Mahler 
apparatus is very perfect ; thus testifying to the accuracy of the 
arrangement. Moreover, besides the instrument itself, only a 
cylinder of commercial compressed oxygen is necessary to 
enable a large number of experiments to be carried out; and 
the question of the personal skill of the operator does not play 
an important part in connection with the results obtained. 


The Safe Flash-Point of Lamp Oil. 

In the interest of the public, and of the Scotch shale-oil 
industry, Mr. D. R. Stewart, the Chemist to the Broxburn Oil 
Company, recently read a paper before the Glasgow Section of 
the Society of Chemical Industry on the flash-point and the 
heat of burning of mineral oils. Mr. Stewart accused the 
British Government of unduly favouring the American oil pro- 
ducers, at the expense of the Scotch shale-oil trade, by edmitting 
into this country petroleum lighting oils of a dangerously low 
flash-point. He stated that, according to experiments instituted 
for the purpose of testing the connection between the flash- 
point of a lamp oil and its performance in lamps of the ordinary 
construction, it would be reasonable to insist upon a flash- 
point of 100° Fahr. for all lighting oils intended for consumption 
in the United Kingdom, which would be perfectly safe. Mr. 
Stewart does not agree with the conclusions of Sir Frederick 
Abel and Mr. Boverton Redwood, respecting the influence of a 
comparatively low flash-point upon lamp explosions; and 
he instances the fact that, while allowing oil with a lower flash- 
point to be sold, the Government require one of 105° Fahr. 
(Abel test) for War Office supplies. Lighthouse oil, again, is 
not permitted to flash under 145° Fahr. It is stated that Scotch 
paraffin oil generally flashes between 100° and 125° Fahr.; and 
Mr. Stewart argues that, if imported oils were required to 
satisfy this standard, the former would have a better chance of 
standing their ground. The general effect of Mr. Stewart’s ex- 
periments with common petroleum oils is to show that their 
use is attended with greater risk than is generally supposed, 
especially when the atmospheric temperature exceeds 70° Fahr., 
as may easily happen in summer or in a heated room in winter. 

Photometry by Phosphorescence. 

Further particulars have transpired concerning the method of 
photometry by phosphorescence proposed by M. Charles Henry, 
which formed the subject of a recent “Note.” The method 
depends upon the constancy of phosphorescence of sulphide of 
zinc prepared according to a process patented by the author. 
This process consists in treating with ammonia a perfectly 
neutral solution of pure chloride of zinc, re-dissolving the pre- 
cipitate in an excess of ammonia, and completely precipitating, 
but without the smallest excess, the ammoniacal oxide of zinc 
by sulphuretted hydrogen. The amorphous sulphide of zinc, 
perfectly washed and dried out of contact with any impurity, 
is then raised to a white heat, with suitable precautions, in a 
porcelain crucible: placed inside a graphite one. If used for 
photometrical purposes, the law of the loss of light by this 
substance being experimentally determined, it will serve for 
measuring very feeble illuminations, such as distant artificial 
light or the general luminosity of the sky. The decrease of 
light after the first g00 seconds being given by i %5 ((—18°5)= 
const., it is easy to calculate the luminosity at any instant. In 
the instrument devised by M. Henry, there are two screens of 
ground glass—one of them is illuminated by the phosphorescent 
sulphide, brought to its maxinium glow at a certain time by 
burning magnesium ribbon, the other exposed to the source of 
light. It is then only necessary to wait until both screens are 
equally illuminated, and to note the time. 

Solid Petroleum Fuel. 

It is a curious exemplification of the restlessness of inventors 
that, while attempts are in progress to reduce solid coal to the 
condition of semi-fluid mud, solely for convenience of transit 
through pipes, equally energetic experiments are being made 
with the object of rendering mineral oil a solid fuel. One of 
the supposed advantages to be derived from the successful 
solidification of petroleum is declared to be that of simplifying 
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its transportation under conditions where the pipe-line and 
storeage-tank systems are found objectionable. It is reported 
that an encouraging degree of success has already been 
achieved by the Clenhall petroleum solidifying process, which 
consists in exposing the fluid oil, after mixing with it certain 
ingredients the nature of which is not disclosed, first to a 
moderate heat, and subsequently to a higher temperature for 
about an hour. The product, while still in a semi-solid state, 
is strongly compressed into moulds, No data are given respect- 
ing the cost of the process; but it is described as very simple, 
while the mysterious ingredients are stated to be common 
articles of trade. The point upon which the manipulators of 
this system lay particular stress is the superiority of solidified 
petroleum to steam coal as a fuel. On a trial conducted by 
the American company which manufactures the Clenhall fuel, 
it is reported that 66 lbs. of the block petroleum raised 80 
gallons of water to a steam pressure of 60 lbs. in 36} minutes ; 
while it took 106 lbs. of the best steam coal 60 minutes to do a 
similar amount of work in the same boiler. Of course, all these 
statements are extremely vague, 


_— 
<r 





Mr. Frank C. Taylor, Manager of the Shanklin Gas Company, 
has been appointed Secretary, in succession to the late Mr. W. 
Sutherland, whose death we recorded a few weeks ago. Mr. 
Taylor will fill both offices. 

Society of Arts.—The opening mceting of the 139th session 
of this Society was held on Wednesday last, when Sir R. E. 
Webster, Q.C., M.P., Chairman of the Council, delivered his 
Inaugural Address. It was devoted mainly to a review of the 
work of the Society in the past session, and to an explanation of 
the measures taken by the Council, who are the Royal Commis- 
sioners for the Chicago Exhibition, to secure an adequate repre- 
sentation of British interests thereat. After the address, a 
number of photographic views of Chicago in the past and as it 
is now, as well as of the Exhibition buildings, were shown by 
the aid of a lantern, and explained by Sir H. Trueman Wood, 
the Secretary of the Society. The silver medals awarded by 
the Council were then distributed by the Chairman ; among the 
recipients being Professor Vivian B. Lewes, F.I.C., F.C.S., for 
his paper read last session, on ‘‘ The Spontaneous Ignition of 
Coal, and its Prevention.” Reference was made, in the course 
of the Chairman’s address, to Professor Lewes’s series of Cantor 
Lectures on “ The Generation of Light from Coal Gas,” the 
first of which was delivered last evening. 


A New Filtering Material. According to the Engineering Record, 
filters of a rather curious type are in use at the water-works at 
Worms, They consist of artificial stone slabs, formed by sub- 
jecting a mixture of washed river sand and silicate of lime to a 
very high temperature. The blocks thus prepared are about 
3 ft. 4 in. square by 4 inches thick, with a slight cavity on one 
face. In order to use them, an area of about 2930 square feet 
was peep off from an existing filter-bed by a concrete wall. 
On this space 978 of the slabs of artificial stone were arranged 
vertically in pairs; two stones being joined with their recessed 
sides together, and the joint made water-tight. The slabs are 
extremely porous, and the filtration takes place by allowing the 
water to run into the basin and surround the slabs, It filters 
through the stones to the internal cavity, whence it is drained 
off to the reservoir. After running continuously for eight weeks, 
no diminution in the flow was experienced, nor any increase 
found in the number of bacteria present in the effluent. 
Bacteriological examinations showed that water containing 3000 
microbes per cubic centimetre had only from 80 to 160 after 
filtration. The velocity of flow through the filters is about the 
same as through sand; but, owing to the slabs being placed 
vertically, a great area of filtering surface can be obtained in a 
given ground space. It is claimed that the new filters cost less, 
both in the matter of first establishment and for maintenance, 
than the old ones. 


Coatings for Cast-Iron Pipes.—At the last meeting of the New 
England Water-Works Association, Mr. J. Garrett, of Philadel- 
phia, in the course of some remarks on the above topic, gave 
a brief history of experiments with different coatings. He said 
the uncoated pipes first laid down in London were afterwards 
subjected to a wash of lime and water, applied to the interior of 
the pipe. In certain European cities, during the early part of 
the century, coatings of silicates and oxides were applied ; and 
the pipes were treated to baths of hot oil under pressure, with the 
hope of preventing the tuberculous growths which formed in the 
interior of the pipes, and seriously impeded the flow of the water. 
One French method consisted in dipping the heated pipe ina 
hot mixture of linseed oil and beeswax; and another, tested by 
the French Navy, consisting of a varnish composed of sulphur, 
resin, gutta-percha, minum, and blanche de céruse, dissolved in 
turpentine. The latter coating was applied to a wrought-iron 
plate immersed in sea water, and gave good results. A rather 
complicated German process consisted in treating the pipe toa 
bath of diluted sulphuric or hydrochloric acid; and afterwards 
applying an under coating, at a dull red heat, of silica, borax, 
and soda. The upper coat, consisting of feldspar, silica, borax, 
oxide of tin, fluorspar, soda, and saltpetre, is applied at a white 
heat to the interior of the pipe ; the exterior receiving a coating 
of coal tar before it is quite cold. In the United States, the 
first coated pipes used were imported in 1858; the coating 
being Dr, Smith’s varnish, 
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A Series of Articles for Gas Students. 
THE PURIFICATION OF CRUDE GAs. 


(Continued from p. 727.) 


The further purification of gas by lime or oxide of iron now 
claims attention. The adaptability of lime for the purpose 
under consideration was known at a very early date; and the 
material was used in the form of cream of lime by Clegg. He 
thus introduced the system known as “ wet-lime purification,” 
Though successful as a purifying agent, the use of wet lime, 
owing to the very offensive nature of the refuse or fouled 
material, gave rise to an unmitigated nuisance in the neigh. 
bourhood of any gas-works where the process was worked; 
and this continued, in spite of many attempts to alleviate the 
trouble, for the many years during which the system was in 
operation, prior to the final adoption of the so-called “ dry. 
lime” process. The latter is the one generally in use at the 
present day, either for the whole, or in conjunction with oxide 
of iron, for the partial purification of the scrubbed gas. 

The lime and oxide purifiers are well known to all gas 
students. In form rectangular boxes, and usually constructed 
of cast-iron plates bolted together, they are fitted internally for 
tiers of wood sieves (three, four, five,or more in number, 
according to the requirements of the works), on which the 
purifying material is to be placed. The sieves are supported 
on T-iron bearers, which themselves rest upon lugs cast on the 
side plates of the box, and on standards which rise at intervals 
from the floor of the box, for the purpose of supporting these 
bearers. Outside the box, either bolted on to the side plates 
or cast with them in one piece, and from 4 to 6 inches away 
from them, is another plate, which forms with the side plates 
all around the box, a water channel or “lute” as it is called, 
varying in depth from 12 to 24 inches, or even more. Over the 
box is a movable cover or lid, usually of wrought iron, which, 
on being suspended by means of a strong ring fixed on its 
centre plate, can be raised or lowered at will; thus giving 
ready access to the purifier when required. The cover, of 
course, follows the form of the purifier ; being a little larger all 
round. Its top sheets slope downwards from the centre plate 
towards the sides; and when the cover is in position, the side 
sheets are resting in the lute before mentioned. On the latter 
being filled with water, the purifier is provided with a hydraulic 
seal, which effectually prevents the escape of gas, except in 
the event of any stoppage in the pipes on the outlet side, in 
which case the gas would find a vent at that point where the 
least damage would be done. The inlet-pipe for the gas is 
fixed at the bottom of the box, and is provided with a cover, to 
prevent any solid matters entering the main. Permeating 
through the purifying material, the gas leaves the box by the 
outlet-pipe which is contained inside the box, and is carried up 
to a level above the top layer. 

After being at work for a time, the purifying agent, whatever 
it may be, becomes ‘“fouled”—i.e., so far saturated as to be 
unable to satisfactorily eliminate any more impurities from the 
gas. When this is so, the purifier must be turned off, to be 
emptied and re-charged with fresh material. To stop the make 
of gas while this is being done would, of course, be impracticable ; 
and so the earliest attempts at gas purification promptly indi- 
cated that arrangements must be made whereby the process 
might be continuous. A series of boxes is therefore provided; 
and the gas can be readily turned into one from another as re- 
quired, without in any way interfering with the outflowing 
currents of gas from the retort-house. There are also other 
reasons for making this provision; but these will be indicated 
later on. For similar causes it is inexpedient, except in the 
smallest establishments, to work with but one purifying box in 
operation at atime. On the contrary, the gas is seldom allowed 
to enter the holders without having passed through at least 
three boxes, and frequently more. 

This being so, the student will readily perceive the importance, 
not only of avoiding any cessation or stoppage in the manufac- 
ture of gas, but also of making provision whereby a dirty purifier 
may be promptly turned off, and as promptly turned on again 
when ready, without in any way disturbing the continuity of the 
purifying processes at work in the various boxes of the series. 
This is provided for and accomplished in most places by means 
of a ‘‘ centre-valve,” either hydraulic or dry, and in some works 
by a series of valves, or by the four-way valve that was in- 
vented by Mr. George Anderson.” ; 

The plan advocated by Mr. Anderson, and applied by him in 
many of his works, is very simple, and in some respects possesses 
considerable advantages over the more generally adopted centre- 
valve system. His valve consists of an outer casing, in which 
works, on suitably faced top and bottom bearings, a plug which, 
round at these bearings, is formed into a simple diaphragm 
between them. From the outer casing branch off the four con- 
nevtions to the purifiers; the whole thus forming a+. When 
the valve is at work, the plug diaphragm is always in the 





* Vide “Improvements in Apparatus employed in the Manufacture of 
Gas.” By George Anderson. London: Walter King. 4s. 
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diagonal position relatively to the +. The action of the valve 
will best be explained by the following example: Two purifiers 
are to be worked, either simultaneously, or one on and one off, 
as may be desired. Between them will run a central gas-main, 
which is itself the inlet to and the outlet from the purifiers. Two 
four-way valves will be required. They will be fixed on this main a 
certain distance apart, and branch pipes will run right and left 
from each valve to the purifiers. We will call the latter A and 
B; the first valve on the central main andits diaphragm, Y; the 
second, Z; the branch pipes of Y, 1, 2, 3, and 4; those of Z, 5, 
6,7, and 8. Branches 1, 3, 5, and 7,are comprised in the central 
main; 3 and 5 being practically identical. Branches 2, 4, 6, 
and 8 are the right and left branches. The student is desired 
to make a sketch of the arrangement as thus described. 

Now, the diaphragm plug being always placed diagonally with 
the +, it will divide it into two pairs of adjacent pipes—viz., 
either 1 and 2, 3 and 4, or 1 and 4, 2 and 3; similarly, 5 and 6, 
7 and 8, or 5 and 8,6 and 7. Suppose, then, that purifier A is to 
be No. 1;.and B, No.2. The valve Y will be turned so as to 
divert into branch 2 the gas entering it by branch 1; and thence 
through purifier A and into branch 6. The diaphragm of valve 
Z is turned similarly to Y, so that the gas is diverted from 6 to 
5, then through Y from 3 to 4, and into purifier B, through 
which it then issues by pipes 8 and 7 into the gasholder inlet. 
If B is to be the first purifier, both valve diaphragms will be 
turned in opposite directions, and the adjacent pipes will be 
Nos. 1 and 4, 8 and 5, 3 and 2,6and 7. IfA is to be turned off 
and B worked, valve Y will be as just described, and Z will 
direct the gas from 8 into 7 instead of into 3. IfA isto be 
worked and not B, valve Y will be as first described, and valve 
Z as last described; the gas will therefore pass from 6 to 7, 
instead of to 5. 

If four purifiers are to be worked, six valves will be required ; 
the arrangement being as follows: A pair of purifiers, A and B, 
will be connected exactly as already described. Another pair, 
C and D, at the right or left of A and B, and in line with them, 
will be similarly connected. Between the two pairs runs a 
central main, which itself provides the inlet and the outlet to 
the series. On it are fixed the two extra valves—M and N— 
the four branches of which are connected as follows: Branch 1 
of M is the inlet from the scrubbers; branch 2 is connected 
to No.1 of valve Y, purifiers A and B; branch 3, to No. 1 of 
valve N ; and branch 4, to No. 1 of valve Y, purifiers C and D. 
Branch 2 of valve N is connected with No. 7 of A and B; 
branch 3 is the outlet from the purifiers and the inlet to the gas- 
holders ; and branch 4 connects with No. 7 of Cand D. If the 
student will sketch this out as directed, he will readily follow 
the modus operandi employed, and will be able to see for himself 
the necessary alterations of the various valves for throwing off 
alternately A, B, C, and D, and putting them on again when 
ready; each purifier, when turned on afresh, being the last to 
receive the gas before it leaves the series. 

Sufficient has now been said to clearly indicate the method 
of working these valves. Ifthe student desires further infor- 
mation, he should consult Mr. Anderson’s work already referred 
to. The advantagesclaimed are: Greater simplicity in working 
than with disc-valves, and therefore less liability to error, with 
the attendant serious consequences ; more reliability for sound- 
ness than the ordinary dry centre-valve, and much less chance 
of derangement, by contraction or otherwise, through alteration 
of temperature, with its resultant leakage of gas; and more 
efficiency in working, in every particular, than with hydraulic 
centre-valves, as well as economy of space in the purifier-house 
and in the connecting-pipes. 

Cathels and Terrace’s patent disc-valves are worked in 
precisely similar manner to the foregoing. They consist 
essentially of a circular outer case or body, provided with four 
outlets. Two horizontal plates—one above the other, and each 
containing two ports or gas-ways—divide the body of the valve 
into chambers, which are further subdivided by a vertical mid- 
feather. These four chambers communicate directly, by the 
ports, with the outlet-pipes. A pair of disc-valves, faced on the 
under and upper sides to the seatings provided at the ports in 
the horizontal plates, are raised or lowered at will; and the 
ports of the upper or the lower chambers are thereby opened or 
closed as may be required. 

Centre-valves are of two kinds—hydraulic and dry. They 
are designed to obviate the enormous complications in con- 
nections, valves, bye-passes, &c., that would necessarily attend 
the sole use of simple disc-valves. When (say) four purifiers 
are to be worked with a centre-valve, they will each be provided 
with an inlet and an outlet pipe, all of which will be brought to the 


. valve in the centre between the four purifiers. The centre-valve 


is equally applicable to a series of purifiers placed inaline. The 
hydraulic centre-valve, invaluable in the absence of anything 
better, 1s now out of date, and ought, if it is not, to be out of use too. 
It consists primarily of two parts—an outer casing or tank, into 
which are admitted the eight pipes from the purifiers; and also 
the inlet and outlet pipes to and from the series. The eight 
Pipes referred to are connected to the valve by ~ pipes, which 
Stand in circular form around the inlet-pipe of the valve, and 
rise, as does the inlet pipe (also a +4), to about one-third of the 
height of the outer casing, which latter is filled with water 
nearly to this level. The lower ends of these +4 pipes rest in 
a circular tank, containing water by which they are sealed. 
This tank also provides a syphon, into which the whole of the 





purifier connections drain. Over the tops of the nine pipes in 
the outer casing above referred to, and sealed in the water 
therein contained, is a hood or cover, which communicates 
with the outside by a central rod or spindle passing through a 
stuffing-box in the outside case. The hood is internally divided 
into chambers, all quite distinct from one another. These 
divisions or chambers are such that while (say) one division 
connects the inlet of the valve to the inlet of the first purifier, 
the next one connects the outlet of the latter with the inlet of 
No.2. The next chamber connects the outlet of No. 2 with the 
inlet of No.3; while the outlet of No. 3 has a division all to itself, 
which, provided with a port through the bell cover, has direct 
access to the outlet-pipe of the valve. The remaining chamber 
simply connects the inlet and the outlet of the fourth purifier, 
whichis thus turned “ off” for emptying'‘and re-filling. We will call 
the purifiers as just described A, B, C, D; A having so far been 
No. 1, and D off. D is now ready to put on again. The bell 
cover of the valve is therefore raised by the spindle sufficiently 
high to clear the top of the connecting-pipes; turned one 
quarter round, and then lowered into the water as before—thus 
sealing all the pipes again. The “off” compartment of the hood 
is now over the inlet and the outlet of A, which is thus turned off 
for re-charging. The inlet chamber is over the inlet-pipe of B, 
which has thus now become No. 1 purifier. The next chamber 
connects the outlet of B with the inlet of C. The outlet of C is 
connected with the inlet of D; while the outlet of D communi- 
cates directly, by the remaining chamber, with the outlet of the 
valve. When it is desired to re-start A, the bell cover will be 
again raised, turned one quarter round, and lowered again; B 
being turned off, C becoming No. 1, and A No. 3 purifier. 

Many of the difficulties incidental to the use of the hydraulic 
valve will be obvious. The water-seal is a source of constant 
danger, as, in the event of any slight stoppage, it may be blown 
completely out without giving any notice, in which case the 
whole of the connecting-pipes will be in direct communication 
with one another. Foul gas going forward to the holder is 
then as unavoidable as it is undesirable. Moreover, every 
time the valve is changed, this admixture of gas must necessarily 
take place, if only momentarily ; and, in the event of the change 
being worked at all unskilfully, it becomes a very serious matter. 
Hence the advantage of the dry centre-valve. In place of the 
cluster of pipes and water-sealed hood, this valve has a lower 
chamber, divided into compartments, which correspond to, and 
communicate with, the purifier connections, and also an 
upper chamber, which corresponds to the hood of the hydraulic 
valve. The upper surface of the lower chamber, with its 
dividing diaphragms, and the lower surface and diaphragms of 
the upper chamber, are truly planed and faced, so that the 
upper chamber may be freely turned on the lower one without 
there being the slightest quantity of gas between the two faces. 
In some cases these two divided chambers are enclosed in an 
outer case, provided with stuffing-boxes for the necessary actuat- 
ing spindles, to which is fixed the outlet-pipe. The outer case pro- 
vides the outlet chamber; and the action of the upper chamber 
is similar to that of the hood in the hydraulic valve. Further 
description of the working of the valve is therefore unnecessary. 
Provision is made for collecting all the condensation water from 
the purifier connections, and also for thoroughly oiling the valve. 
This should be done every time it is turned. 

The student will have observed that provision has so far been 
only made for working three purifiers at a time—the fourth 
being off. There are now, however, in use several very good 
valves, which go beyond this. With them it is possible to work 
all four purifiers at once, or to shut off one, two, or even three, 
just as may be desired. The advantages of this provision in 
times of emergency, or for regulating the purifying area according 
to variations in the make of gas, and in several other directions, 
are very considerable. Moreover, a saving in labour and space 
may also thus be effected. 

(To be continued.) 
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The “Mechanical World” Pocket Diary and Year Book for 
1893.—We have received from the publishers, Messrs. Emmott 
and Co., Limited, of Manchester and London, a copy of the 
above diary, which has reached its sixth year of issue. It 
contains a useful collection of notes and formule specially 
compiled for the use of engineers, draughtsmen, mechanics, 
and others. 

The Chairmanship of the Liverpool Corporation Water Com- 
mittee.—Alderman T. Hughes was unanimously appointed to 
preside over the Liverpool Corporation Water Committee last 
Tuesday. In thanking his colleagues for the compliment they 
had paid him, he referred to several matters which would require 
their immediate attention—one of them being the large surplus 
quantity of water they possess now that they have a supply from 
Vyrnwy. From this source they have, he said, an available 
14 million gallons a day, of which they are only using at present 
about 2 million gallons; and therefore they will have to find a 
market for the remaining 12 millions in Liverpool or elsewhere. 
This is very desirable, as the interest on the money expended 
on the scheme amounts to something like £75,000 a year, which 
is a very heavy burden on the present ratepayers, and one alto- 
gether out of proportion to the benefits which they can receive 
for some few years to come. 
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TECHNICAL RECORD. 


AMERICAN GASLIGHT ASSOCIATION. 


The Annual Meeting in Boston. 

In the Journat for the 8th inst., we briefly recorded the 
holding of the twentieth annual meeting of the above Associa- 
tion in Boston (Mass.), on the rgth and 2oth ult., under the 
chairmanship of Captain W. H. WuireE, of New York, the Presi- 
dent; and we to-day commence our usual abstract report of the 
proceedings. 


There was an excellent attendance at the opening of the 
meeting; and the first business was the election of 22 new 
members, and about a similar number of associates. The only 
item in the report of the Council that aroused any discussion 
was a recommendation that the office of “official organ” 
(hitherto held by the American Gaslight Journal) should be 
abolished. This appeared to have been the result of a little 
friction between the Secretary and the publication in question. 
The Editor having undertaken to meet the wishes of the 
Council in the matter, the recommendation was indefinitely 
postponed, on the motion of Mr. Harbison (Past-President), 
seconded by Mr. Stiness. With regard to the proposed exhi- 
bition at Chicago, some explanations were offered by Mr. W. 
M‘Donald, Chairman of the Committee appointed by the Asso- 
ciation last year for the furtherance of the project; and the 
Committee were discharged. Mr. A. E. Boardman, of Macon 
(Ga.), were elected President for the ensuing year. 

The President commenced his Inaugural Address by con- 
gratulating the members on the healthy position at present 
occupied by the Association, and also on the increased demand 
for gas throughout the country, which during the past year had 
averaged well on to 10 per cent. He thought the electricians 
had taught the public that a good volume of artificial light was 
a necessity, and not a luxury, and that the public, casting about 
for the most reliable and cheapest method of supplying that 
need, had turned to gas. Giving credit to electricians for all 
they had done, he insisted that gas people had not been idle. 
They had improved with the times; and especially had they 
been active in introducing gas for other than lighting purposes. 
In New York, it was the rule rather than the exception, when 
designing large or middle-class houses to provide a place for 
the gas cooking-stove. This had been fostered not only by the 
differential rates charged, but also by the steady all-round 
decrease in the price of gas, consequent upon the advances just 
instanced which had been going on. Referring to the attempts 
made at Cleveland, Des Moines, and Cincinnati, to cut the price 
of gas below a fair rate, the President pointed out the need of 
State Gas Commissions, similar to that in Massachusetts, as a 
means of securing justice in these cases; and he urged the 
Association to take such steps as would hasten the intro- 
duction of this needed reform. With regard to water gas, the 
advantage of an auxiliary plant on this system, for dealing with 
fluctuations in demand, was pointed out. Circumstances in 
each case must determine whether coal or water gas was the 
more advantageous to supply ; and in Europe a percentage of 
water gas of high candle power was gradually displacing cannel 
coal as anenricher. The President thought that the prevailing 
low prices of tar were due more to the operations of a tar 
“ring” than to the importation of tar from abroad. In referring 
to the loss sustained by death of members during the year, he 
paid a most eloquent tribute to the memory of Mr. G. M‘Ilhenny, 
whose decease had occurred only a few days previously. 

The first paper read to the meeting was entitled “The 
Relations Existing between Theory and Practice;” the author 
being Mr. Alex. C. Humphreys, of Philadelphia. He thought 
there was a tendency to maintain an antagonism between 
theory on the one hand, and practice on the other. The 
scientific man was regarded as “only a theorist;’’ and the 
practical man, as ignorant and poorly equipped for his work. 
Carefully following out the meaning of the two words, by the 
aid of quotations from various authorities, Mr. Humphreys 
showed that this antagonism could be traced back to the ancient 
Greek philosophers. The “ignorant patentee” was put for- 
ward as an example of practical, but not theoretical, know- 
ledge, who could not bring himself to recognize the worth of a 
training he had not himself enjoyed; and on the other side, 
there was the narrow-minded specialist and bookworm, full of 
knowledge which he could not put into practice, and too well 
satisfied with his own attainments to find out his ignorance. The 
importance of a proper appreciation of both theory and 
practice was next enlarged upon. The author expressed the 
opinion that the engineer of to-day must be well trained in 
each respect. There must be theoretical training in the library, 
and practical training in the workshop. 

Discussion being invited, Mr. A. E. Boardman raised the 
question of whether or not a student should acquire some 
practical experience before going into the schools, or obtain 
his theory first, and then find out in the works how far practice 
and theory could be reconciled. In his own case, a little 
experience would have saved him a great deal of running 
after visionary and impracticable theories, Mr. A. B. Slater 
instanced an example of an eminent scientist taking a gas- 
works in hand, with disastrous results. Mr. Littehales said he 





considered that, in some departments (chemistry, for instance) 
the theoretical should precede the practical. This, he said, was 
also the rule in most machine-shops. Mr. Humphreys, in reply, 
said the proper answer to Mr. Boardman’s question depended fo 
a great extent on the nature of the student, and also upon the 
school or college selected. It was true that the practical man 
had his field, as had also the theoretical man. He had endea. 
voured to show that these two fields should come together, and 
that the successful gas manager would be the technically 
educated practical engineer. 

Mr. G. Osius followed with a paper on the “Saving and 
Proper Concentration of Gas Liquor.” The form of apparatus 
he described would convert a 2-0z. or 3-0z. into a 50-0z. or 60-0z, 
liquor, or give an 80-0z. product with stronger liquor. It con. 
sisted of a kind of Coffey still or rectifying column, in which 
liquor was admitted at the top, gradually allowed to go down, 
and heated at the bottom with lime, to expel the fixed ammonia, 
The vapour passed off at the top, and was condensed in a coil 
condenser immersed in cold water. The strength of the ulti. 
mate product could be varied by regulating the supply of crude 
liquor, and also the steam. Liquor of 60-0z, strength was the 
most advantageous for storeage and shipment; and it should 
be stored in overhead cast-iron tanks situated in a cool place, 
and made perfectly tight, so as to prevent loss of ammonia gas, 
He recommended this course as being simpler and cheaper 
than the manufacture of other ammoniacal products; and he 
thought lime might be dispensed with in small works. 

Mr. W. H. Pearson, opened the discussion by inquiring why 
the author did not recommend anhydrous instead of concen- 
trated liquor. Mr. C. H. Nettleton wished to know the price 
obtainable for 60-0z. or 80-0z liquor in Ohio or Indiana. He 
had used a concentrator for some five or six years with only 
moderately remunerative results—not more than 5d. per ton of 
coal carbonized. This was not so much as had been promised; 
but perhaps some of the profits he ought to get went into the 
hands of the ammonia merchants. Mr. C. J. R. Humphreys 
asked what was a fair return per ton of coal, where a concen- 
trator was used. After some years’ experience, he was most 
decidedly of opinion that the production of strong liquors was 
attended with considerable waste. By making aqua ammonia, 
he could get much better results. The apparatus, however, 
required some care; and he would not recommend it for small 
works. Mr. F. Egner thought it was important to work up the 
liquor; and he advised those who had not attended to the 
matter todoso at once. Mr. Irvin Butterworth said that at 
Columbus he made 2o lbs. of 80-oz. liquor per ton of coal, 
and realized from it about 1s. o}d. He should like to know 
something about the future market for this product, and if 
the price was likely to increase. Mr. Osius, replying upon 
the discussion, said he did not recommend the production of 
anhydrous ammonia in gas-works, because it required costly 
and complicated plant, and great care in working. Provided 
proper attention was given to extracting all the ammonia in 
the first place, and care taken that none was wasted in the 
second, the returns obtained by using a concentrator would 
range from 8d. up to as much as ts. 3d. per ton of coal car- 
bonized. The yield would range from 15 to 27 Ibs. of 80-0z. 
liquor per ton of coal. As to the future, he did not think 
prices would increase ; but a fair and reasonable figure would 
always be obtainable. 

Mr. F. Bredel contributed a paper entitled ‘ Mechanical 
Coke Handling;” comprising a description of apparatus, with 
the aid of diagrams, erected by Mr. E. G. Cowdery at 
Milwaukee. It consists of endless chains of troughs, running 
on wheels, which can be connected, when required, with a 
driving-shaft by means of a clutch pulley. One of these, 
passing along in front of the retorts, conveys the coke to one 
end, where it may be received by a second set running at 
right angles, and connected with an elevator. The coke is 
extinguished by fixed water sprinklers. From the end of the 
elevator, the coke is further distributed, if necessary, by surface 
conveyors, consisting of troughs in which run scrapers of steel 
fastened to an endless chain. It can thus be delivered at any 
part of the yard. The coke can also be passed to a separating 
screen, and assorted into different sizes (in this case four), and 
delivered into trucks or waggons. Platform scales are pro- 
vided, so that a waggon can be weighed, loaded, and again 
weighed in about two minutes. The author contended that, if 
coke was to be sold to the best advantage, it must be prepared 
in at least four sizes—viz., larger than 2 inches, from 14 up to 
2 inches, 4 inch to 14 inches, and smaller than } inch. The 
usual practice of simply crushing or breaking coke was, he 
thought, not going far enough; and the use of a crusher was 
wasteful. The different kinds of screens now employed were 
noticed at some length. The one used at Milwaukee was known 
as the Klénne rotary separating-screen, and was 6 feet long by 
3 feet in diameter. It required 14 horse-power to run it empty, 
and 7 horse power when supplied with coal or coke. Running 
at 170 revolutions per minute, it would separate about 100 tons 
of coke per hour. 

After reading the paper, Mr. Bredel replied to several ques- 
tions on the subject. An apparatus, he said, such as he had 
described would not pay in a works making less than 700,000 
cubic feet of gas per day; but a screen and elevator could be 
used with advantage in one much smaller. 


(To be continued.) 
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PAINTS AND THE PAINTING OF GASHOLDERS. 





Ata recent Meeting of the Society of Gas Lighting, Dr. A. W. 
Wilkinson, of New York, read a paper on the above subject. 

After a few introductory remarks in reference to the early 
use of paints, the author proceeded to deal with their com- 
position. He showed that they are made from the vegetable, 
mineral, and animal kingdoms, The mineral paints are the 
most abundant and last longest. The vegetable paints furnish 
the most brilliant colours; but they are easily affected by ex- 
posure to light, and hence fade. The beautiful colours pro- 
duced from coal tar, although more used for dyeing (yet some 
are used for paints), are illustrations of this class, with the ex- 
ception of carbon, which is sometimes classed with mineral, and 
at other times with vegetable paints. The animal kingdom 
furnishes a few quite permanent colours; the cochineal, when 
dried, giving the beautiful carmine—a colour quite permanent, 
and much used—will illustrate this class. 

It is not sufficient to have a fine powder for a pigment; it 
must have power to cause an oxidizing influence on the oil. 
The mineral paints possess this power in a greater degree than 
the vegetable or the animal. But they differ among themselves. 
Lead unquestionably stands at the head of the list. Its oxides 
and carbonates possess a covering power and that peculiar 
oxidizing influence on the oil that causes it to change to 
a substance not unlike amber, exceeding all other pigments. 
The pigment known as white lead is a mixture of the oxide. 
Hydrated oxide and carbonate of lead may be precipitated from 
the acetates or nitrates of lead; but the white lead made in 
this way is crystalline, and never equals that produced by the 
Dutch process. This is somewhat peculiar and interesting. It 
yields a pigment far exceeding all other white lead in quality, 
though the chemical compositionis the same. Red oxide of lead 
is adulterated with brickdust and oxides ofiron to such an extent 
that many of its valuable qualities as a pigment are lost. Zinc, 
when burned in the air, gives a white oxideina very fine amorphous 
powder called ihil aloum—philosopher’s wool and flowers of zinc, 
by the old chemists. It makes a very white paint, rather poor in 
covering properties, but possessing the good quality of not turning 
black with sulphuretted hydrogen, as lead will do. Hence it is 
often used where this gas is likely to be found. Even this pig- 
ment does not escape adulteration. Chalk, magnesia, and clay 
are often mixed with it, to its great injury. Iron gives many 
oxides, and mixtures of oxides, which are used for pigments. 
Pure oxide of iron makes a very desirable paint. It is the 
cheapest of all pigments, yields a great range of colours, and, if 
properly handled, gives exceedingly good results. Copper paints, 
from the fact that they are poisonous to all forms of life, are 
extensively used for the painting of ships; the ferrocyanide, 
acetate, and arsenite of copper being the ones most frequently 
used. Mercury with sulphur gives vermilion ; the colour depend- 
ing on the skill exercised in manufacture. When properly made, 
itis a permanent and brilliant pigment. The Chinese excel in 
its production. All the rare metals make pigments of greater 
or less value. 

Dealing next with the oils used in paints, the author remarked 
that the term “ drying oils” usually applied to them was an 
unfortunate one, as it gave the impression that they dry up like 
water, and leave the pigment as a residue. This, however, is 
not the case, as the oil undergoes an oxidizing process in the 
presence of the pigment and air which completely changes its 
character. Flax seed furnishes the greatest quantity, although 
drying oils are obtained from hemp seed, poppy seed, and 
several other sources. Oils are divided into three classes: 
Fixed oils, such as olive oil, lard oil, &c., which have a greasy 
feeling, and remain permanent even after long exposure to the 
air; drying oils, which absorb the oxygen, and become hard like 
amber; and volatile oils, which readily evaporate without change. 
By chemical treatment, some of the fixed oils may be made to 
take on drying properties; fish oil being the most commonly used. 
Linseed oil is expressed from the ground flax seed. As this 
seed is raised only to a limited extent, the quantity of oil does 
not equal the demand; and it is a problem at which many 
chemists are now working to make an oil that can be substituted 
for it. Cotton seed oil has been experimented with, and offers 
some hope of success. Fixed oils never thoroughly dry, no 
matter how carefully they are prepared. They give the paint 
a spongy or soft feeling, are greatly affected by the atmosphere, 
readily mildew, and soon wash off. For the purpose of making 
varnish and fine paints, pure linseed oil must be employed ; but 
for ordinary painting, manufacturers feel that an adulterated 
oil is good enough, and pure oil can only be had by special 
contract. To simply mix the pigment with the oil is far from 
making a good paint. Itshould be thoroughly ground ; and the 
more it is ground, the better the paint. 

Paint is a mortar, and, like all mortars, requires a rough 
surface for it to adhere to. It has no affinity for the surface 
upon which it is applied; and if that surface be smooth and 
polished, we need not expect it to stick. Take, for instance, 
a freshly-planed pine board. How difficult it is to keep it well 
painted; but if the surface be exposed to the damp air for a 
length of time, the paint will hold much better. Some painters 
prefer that the wood should be exposed for a number of weeks 
before painting. The bright surface of tin is difficult to paint; 
but let it be exposed to the oxidizing influence of the air, and a 
superficial oxide formed, and then the paints hold well. Sheet 





iron forms one of the best surfaces for paint. It is not only 
rough, but a superficial oxide is produced in its manufacture 
which materially helps the oil to oxidize. The surface should 
be thoroughly dry; the thinnest layer of water being fatal to 
good painting. But the most important thing of all, and the 
one most frequently neglected, is the temperature. Paints will 
only oxidize or harden or dry at a temperature of 70° Fahr., 
or thereabouts. Higher than that, they become too fluid, and 
run from the surface; lower, they remain sticky, and after a 
time form a jelly-like mass, very soluble in the ammonia of the 
air, and easily washed off. As well might a farmer expect his 
seed to germinate at a lower temperature than 70° Fahr., as 
fora painter to expect his paints to harden to an extent that 
will resist the action of the air and moisture. Paints may be 
so prepared that they will harden at aless temperature ; but it 
is a forced process, and makes but poor work. 

The painting of gasholders is the most important of all work 
of this kind. Here we have an expensive piece of apparatus, 
made of thin iron, and subjected tothe most trying conditions— 
the cold and frost of winter, the heat and rains of summer, 
every day immersed in water saturated with ammonia, and 
not unfrequently in oil condensed from the gas (no matter 
whether we make coal or oil gas). This forms a most excel- 
lent solvent for poor paint, or paint badly put on—taking the 
oil out of it, and leaving the pigment to be washed off by the next 
rain or immersion in the water of the tank. Every manufac- 
turer of paint is sure that he has one that will give perfect satis- 
faction ; but nine times out of ten, it is the poorest mixture that 
one could use. However, it is quite useless to condemn without 
offering a better. What, then, will give the best results, or be 
most likely to protect this expensive apparatus from the corrod- 
ing influence of air and water? A paint formed of pure oxide 
of lead or iron, well ground in pure linseed oil, and put upon 
the holder when perfectly dry, and at the temperature of 
70° Fahr., is the best protection known to science at the present 
day. It may be difficult to procure the oil, require some 
‘‘ shopping ” to get the oxide of lead or iron, and entail a cer- 
tain amount of trouble to have them properly ground; and it 
may be hard to impress upon the painters the necessity of 
having the holder perfectly dry, and to secure a day when the 
temperature is about 70° Fahr. But if all this be done, the 
satisfactory character and the durability of the work will well 
pay for the trouble. 
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The Petroleum Trade of Batoum.—The United States Consul 
at Batoum, in a recent report, enters with much detail into the 
history of the petroleum trade. The petroleum products of the 
district in 1885 amounted to 32 million gallons; and in 1891 to 
268 millions. This great rise was due mainly to the increase in 
the volume of the production of crude oil near Baku. At the 
commencement of last year, there were 238 producing wells, 
giving daily about 72,000 barrels of 42 gallons each. In February 
the production rose to 106,000 barrels a day; and throughout 
the year the daily average was but little below 100,000 barrels. 
At the beginning of the present year, the number of producing 
wells was 315. During the past twelve months there was over- 
production ; and the average prices were less than the prime 
cost. The trade is therefore in a depressed condition. But 
the Consul says the people have a blind confidence and trust 
in the future; and accordingly the work of producing goes on 
at such a rate that probably the total output for the present 
year will be 400 million gallons. The United Kingdom took more 
than 46 million gallons of petroleum products from Batoum, and 
was the most important customer; India coming next with 39, 
Austria-Hungary with 32, Turkey with 24, Belgium with 22, 
Java with 14, China with 12, and Japan with 11 million gallons. 
The consumption in Russia of Batoum petroleum is only 26 
million gallons. 

The Destructive Distillation of Wood.—The scientific acumen 
and accurate observation of Professor Ramsay and his coadjutor 
Mr. J. C. Chorley were instrumental in presenting the industrial 
world in May this year with a number of interesting facts con- 
cerning the behaviour of wood when subjected to destructive 
distillation, which had previously escaped the notice of the 
many investigators in this well-worked ground. The gist of 
their communication was recorded in the Journat (Vol. LIX., 
p. 914), and the paper in extenso may be found in the May num- 
ber of the Fournal of the Society of Chemical Industry. It will 
be remembered that the distillation of oak, beech, and alder 
was accompanied by a vigorous exothermic reaction; and the 
authors stated that they were continuing their observations on 
other forms of impure cellulose and on cotton wool (pure cellu- 
lose), to detect, if possible, the constituent of the wood respon- 
sible for the phenomenon termed, in deference to the unscientific 
mind, an “‘explosion.”” On Monday, the 7th inst., a supplementary 
note on the result of these researches was laid before the 
London Section of the Society. Jute and impure cotton wool 
(wadding) were found to behave very similarly to the woods 
mentioned above; but pure cellulose (‘‘ medicated” cotton 
wool) distilled quietly throughout, without any indication of exo- 
thermic reaction. The “explosive” properties of wood, jute, 
and wadding must therefore be attributed to their resinous con- 
stituents, and in no way to the cellulose. Several investigators 
are at present working in the direction indicated by Professor 
Ramsay ; and to them he has formally resigned the field. 
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THE OPTICAL MEASUREMENT OF HIGH TEMPERATURES. 





M. Le Chatelier has been experimenting upon the measure- 
ment of high temperatures by optical methods, and has commu- 
nicated the results of his observations to the Comptes Rendus. In 
this report, the author refers to his successful measurement of 


high temperatures by means of thermo-couples, which system has 
been taken up in England by Professor Roberts-Austen, and is 
rapidly spreading in laboratories, and is even capable of doing 
good service in factories. There are in use, in industrial opera- 
tions, however, temperatures still higher than anything that can 
be measured by directly exposing measuring instruments to the 
heat ; for at such temperatures all bodies rapidly disintegrate, 
and consequently, if they are to be measured at all, it must be 
by some sort of photometrical method, in which account is 
taken of the different values of the radiations emitted by the 
heated body at different temperatures. This can be done to a 
considerable extent by the eye, assisted by simple standardizing 
apparatus. M. Le Chatelier’s method is to compare the radia- 
tions of the heated body with those of the flame of a small 
petroleum lamp, itself standardized by comparison with a stan- 
dard amyl-acetate lamp—the Hefner-Alteneck unit of light as 
usedin Germany. A red glass placed in front of the eye-piece 
ensures the practical monochronism necessary for exact photo- 
metric tests. M. Le Chatelier has found the best photometrical 
instrument for his purpose to be that devised by M. Cornu, but 
modified so as to be more manageable. The photometric 
method of measuring heat is very sensitive; a temperature 
variation of from 600° to 1800° C. giving a range of luminous 
radiation of from 1 to 1,000,00o—a graduation quite beyond the 
reach of thermo-electrical instruments. 

Starting upon this basis, the author has ascertained that the 
brightest regions of the following sources, photometrically com- 
pared upon equal grounds, have the values as stated: Amyl- 
acetate, 1; candle flame, 1°10; Carcel lamp, 1°9; melting 
platinum, 5. The difficulty in the way of composing a strictly 
comparative scale of temperatures based upon luminosity is 
due to the fact that the radiation effects of an incandescent 
body do not depend only upon the temperature, but are affected 
by its chemical nature, by the physical state of the surface, and 
by the temperature of the surrounding space. In the particu- 
lar case where the temperature of the incandescent body is the 
same as that of the surrounding space—a condition which 
practically obtains in the reverberatory furnace—the brightness 
depends upon the temperature only; and in the place of black 
substances, the brilliancy of radiation is independent of the 
environing temperature. Magnetic oxide of iron and carbon 
fulfil this latter condition. For all other bodies, a specially 
graduated scale is necessary. 

M. Le Chatelier has effected this graduation for a certain 
number of bodies heated in an atmospheric gas-flame; and he 
reduced his results to terms of the intensity of the amyl-acetate 
flame. The scale of temperatures has been determined by taking 
the following as fixed points :— 

Sulphur. Gold. Palladium. Platinum. 
448 +e 1045 1500 1775 
It should be remarked that the ratio between the emissive 
power of magnetic oxide and that of platinum varies slightly 
with the temperature :— 


Temperature, Magnetic Oxide. Platinum. 
600 os 0* 00003 0* OOOO! 
800 oe 0°003 0'OO125 
1000 0°08 0°03 
1200 0°65 0°26 
1400 3°40 I*4! 
1600 12°60 5°62 
1800 39°00 17°00 


The following bodies have for temperatures between 1000° 
and 1500° C., for the red radiations adopted, these approximate 
emissive powers: Magnetic oxide of iron and carbon, :; 
palladium, 05 ; rough platinum, o°4; polished platinum and 
kaolin, 0°4; magnesia, o'1. The value obtained from magnesia 
is very uncertain, owing to the inevitable roughness of this 
body. The graduation given from the black magnetic oxide, 
which is taken as unity, is applicable to all bodies heated in a 
region of uniform temperature. 
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REPAIRING A DEFECTIYE RESERYOIR WALL. 








At the last Meeting of the Bavarian Association of Gas and 
Water Engineers, Herr E. Ruoff, Manager of the municipal 
water-works at Regensburg, described to the members the 
method he adopted for repairing the cracked wall of a reservoir. 
His remarks were reported in the Fournal fiir Gasbeleuchtung ; 
and the following particulars in regard to the work are taken 
from an abstract translation of them which appeared in the 
Engineering Record. 

The reservoir in question was connected with the Regensburg 
Water-Works. It stood about 164 feet higher than the source 
of the supply, was covered, and had an available capacity of 
872,000 gallons. When, in May, 1891, it was emptied for the 
annual inspection, it was found that there were two longitudinal 
cracks—one in the retaining wall, on a level with the floor of 








the reservoir; and the other in the centre of the crown of the 
first arch. In order to ascertain the cause of these cracks, a 
narrow excavation was made to the outside of the masonry 
which revealed the presence of a third crack, starting from 
rather above the centre of the arch wall next the embankment, 
So that this wall, which only approximately coincided with the 
natural curve of pressures, showed three cracks—two within 
and one without—just as the theory of arches would indicate 
as probable. The reservoir was built in 1874, and filled for 
the first time in September, 1875. The southern slope of the 
embankment slipped repeatedly in the spring of 1876 and 1877; 
and part of the earth was accordingly removed, and a terrace 
formed. In this way the resistance of the earth to the thrust of 
the arch and to the pressure of the water was somewhat reduced; 
and the accident may, therefore, be attributed to the following 
causes: In the winter of 1890-91, there was a long period of 
fresh, dry weather, with the thermometer at about—g° Fahr., and 
no snow upon the ground. The frost penetrated between 3 and 
4 feet into the earth except on the slope, where it reached the 
reservoir wall, kept comparatively warmer by the water. The 
masonry of the wall was much too thin to withstand the pres. 
sure of the water within; and as the cohesion of the particles 
of earth was probably diminished under the existing atmospheric 
conditions, the resulting pressures and reactions were calculated 
to produce the cracks which were actually found. The pres. 
sures on the different joints was so great, however, that there 
was no leakage, even when the crack on the side of the arch was 
filled from the outside with water. 

Since the fissures were not discovered until May, and must, 
therefore, have been comparatively old, the only course 
left was to prevent any further sinking of the masonry, 
It was at first thought that it would be necessary to build a new 
reservoir; but as the one already existing was not in two or 
more parts, so that some water could be stored during repairs, 
and it would have required considerable time to make another, 
it was finally decided to reconstruct the old one. A small pro- 
visional tank was accordingly provided, to equalize the variations 
in the consumption. This was built in the portion of the reser- 
voir where the cracks occurred, close to a 12-inch dividing wall, 
which enabled a portion of the reservoir to be filled to a depth 
of 2 ft.4in. In this way a storeage capacity of about 52,800 
gallons was obtained. 

The method adopted to prevent further springing of the arches 
was by constructing, on a thoroughly compacted foundation, a 
row of 15 buttresses of concrete, which rested directly against 
the wall, previously well cleaned. While this work was in pro- 
gress, it was found that the rubble masonry was very badly laid, 
especially on the lower outer parts of the wall to which the line 
of pressures approached closely, and that many cavities had 
been left. The depth of the earth embankment was also in- 
creased about 3 feet, both to augment the pressure against the 
wall, and to guard against any penetration of the frost to the 
masonry. The inner cracks were carefully cleaned and filled 
with cement mortar; while the outer crack was grouted with 
the same material. Rows of iron bolts were then inserted on 
the inside face of the wall, to carry the iron network forming 
part of an inner wall, built on the Monier system of construction, 
which has already been described in the JournaL. This net- 
work was formed of wires 0°2 to 0°28 inch thick, spaced so as to 
give a mesh of 2°8 inches. The wires were fastened together 
by smaller wires at all intersections and at the nails. The 
wires were then coated on both sides with cement mortar until 
a wall nearly 3 inches thick was formed. In order to test 
the value of these repairs, an oval Monier culvert, nearly 
3 feet high, was built through the embankment to the masonry, 
in which a hole o°7 inch in diameter was drilled as far as the 
Monier wall. At the time Herr Ruoff brought the matter before 
the Association, no water had been observed to leak through 
the hole, although the reservoir was filled in August, 1891. 
The 15 buttresses were carefully drained by pipes leading to 
the face of the embankment, and, like all other parts of the 
repairs, had given complete satisfaction. The cost of the work 
was only £400; while a new reservoir would have cost from 
£2400 to £2800. 


& 





Copenhagen Gas Supply.—The consumption of gas by meter in 
Copenhagen during the past year amounted to 676,398,400 cubic feet, 
of which 441,971,800 cubic feet were sold for lighting, and 234,426,600 
cubic feet for heating, cooking, and industrial purposes. The increase 
compared with the previous year was 122,314,100 cubic feet. The con- 
sumption of gas in the public lamps was about 65,600,000 cubic feet. 

Extensions at the Manchester Corporation Gas-Works.—A few 
days ago the members of the Manchester Corporation Gas Committee, 
accompanied by Mr. C. Nickson, the Superintendent of the Depart- 
ment, paid a visit to the Bradford Road gas-works for the purpose 0 
“‘ opening" the second retort-house erected there. From information 
given by Mr. Alderman Hinchliffe, the Chairman of the Bradford 
Road Sub-Committee, we learn that the new house contains 28 beds 
of retorts and 488 mouthpieces; and its total producing power is 
expected to be 4,100,000 cubic feet per day. At present the stoking at 
this and the other retort-house is done by hand; but the subject 0 
the introduction of machinery is under consideration. With the 
additional producing power thus provided, and with an increase to the 
extent of 1,500,000 cubic feet which has been made in the storeage 
accommodation at the Gaythorn station, it is expected that the city 
gas-works will be able to meet the strain that will no doubt be made 
upon them during the foggy days of this winter. 
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REGISTER OF PATENTS. 


Distillation of Ammoniacal Liquor.—Feldmann, A., of Bremen, 
Germany. No. 18,959; Nov. 3, 1891. 

This invention has for its principal object to utilize ammoniacal 
liquor as completely as possible, by providing that it is brought into 
contact with a large surface of steam, and compelled to make its way 
through a long series of passages—the lime chamber occupying a 
central position, as shown in the engraving. 
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The apparatus comprises a single vessel, of circular or any other 
convenient section, and relatively small height. In the centre is the 
lime-chamber, which in its lower part takes up the whole width of the 
first-named vessel. In the annular portion enclosing the lime-chamber 
is situated (at the lowest part) a receiver or collecting receptacle C, for 
the residue of the ammoniacal liquor; and above it are arranged the 
evaporating cells or compartments B. These are of annular form, and, 
as a rule, provided with bells A, through which passes the steam. 

The ammoniacal liquor to be treated takes the following course: 
The entrance occurs at I, and the bottom of the first cell is covered 
with the liquor to such a depth that overflow takes place through the 
tube H, from the first to the second cell B underneath it. Ina similar 
way, the liquid passes from the second to the following cells. Conse- 
quently, it must in each separate cell run through the whole or part of 
the circumference of the vessel ; and it is then brought into intimate 
contact with the steam issuing through the tubes F and the bells. 
This contact is further made effective by the fact that the distance 
from the edges of the bells to the vertical walls of the cells 
is very small; and, further, the liquor underneath the bells is 
acted on by the steam in its upward passage. The narrow annular 
cells, taken in conjunction with the steam-controlling bells or 
hoods, are ‘‘ of great importance in effecting a complete evaporation.” 
The liquor, which has to pass through a number of cells for driving 
off the volatile ammonia compounds, is discharged at K, and conducted 
into the lime-chamber D near the bottom. In the lime-chamber, a 
process of mixing takes place; and the resulting liquor rises through 
the tube L into the cell which is situated below the one whose contents 
have been led by the tube K into the lime-chamber. The liquor 
coming from the lime-chamber again passes through a number of 
cells; is exposed to the action of the steam; and finally enters the 
collecting space C, from which the accumulated residuals are drawn 
off by the cock O. The gaseous ammonia passes off through a tube N, 
connected with the upper portion of the main vessel or reservoir, and 
is drawn off for further treatment. 

When an ammoniacal liquor contains only non-volatile ammonia 
compounds, or when the whole of the ammonia is to be treated with 
lime, the cells B above the milk of lime may be omitted. In this case, 
the liquor to be distilled passes through an aperture—the tube K being 
omitted—into the first distilling cell or compartment, after having 
been introduced into the lime vessel. 


Heating Retorts.—Jones, W.R.,of Rome. No. 20,677; Nov. 27, 1891. 

This invention, relating to furnaces adapted for burning inferior 
combustibles, is especially designed for use in the heating of gas-retorts. 
It comprises two complete furnaces, one situated above the other; but 
in place of using iron fire-bars, the bed of each furnace is made with 
4 narrow groove or slit running longitudinally along the bed of the 
furnace, which is composed of fire-brick blocks. The bed of the lower 
furnace may run the whole length of the furnace, or terminate at one- 
half or two-thirds the distance. Each furnace-bed is inclined ; and the 
floor of the ashpit is also inclined, to facilitate the removal of the ashes. 
When the upper furnace is supplied with the coke or fuel desired, the 
dust and finely-divided parts of it fall through the slit on to the lower 
furnace-bed, and are there burned. The slit in the lower bed is pre- 
ferably narrower than that in the upper bed ; and the air passing over 
the lower bed, supplying the combustion thereon, becomes heated, and 


—— elling up through the upper furnace greatly assists the combustion 
ein. 
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The engraving shows a vertical cross section and a longitudinal 
vertical section. 

H are the narrower slits running longitudinally along the furnace- 
bed, which is made up of blocks K of refractory material. The lower 
furnace is shown as extending only about two-thirds of the distance 
towards the back of the furnace. The upper furnace, however, extends 
up to the back. The furnaces are inclined towards the back; and the 
floor of the ashpit is also inclined (at P) towards the centre, for 
facilitating the removal of the ashes. The air entering below the lower 
furnace is heated thereby, and flows up through slit H to the upper 
furnace, where it is further heated; the flames passing out at the open- 
ings O, Ol, O2, O$, for heating the retorts or for other employment. 
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Rotary Gas-Exhausters.—Donkin, E. B., of Southwark Park Road, 
Bermondsey. No. 20,744; Nov. 28, 1891. 

In rotary exhausters, pumps, engines, and meters of the general 
type, says the patentee, in which an axle or drum is arranged eccen- 
trically within a cylinder or casing, and is adapted to rotate therein, 
and is furnished with slides or pistons adapted to travel in contact 
with the interior of the cylinder or casing (as, for example, in Beale’s 
exhauster), the action is variable—depending ‘upon the different posi- 
tions of the rotating slides or dy in relation to the inlet and outlet 
of the cylinder or casing; and the space occupied by the axle or drum 
is thus wasted. The present invention is designed to obviate these 
drawbacks. It consists in constructing within the axle or drum a 
fluid-tight chamber fitted with a piston or pistons connected to the 
slides or pistons first mentioned ; the arrangement being such that, 
as the axle or drum rotates, a reciprocating movement of its contained 
piston, in relation to the chamber that encloses it, will take place. 
This chamber is placed (by suitable ports) in communication at the 
proper times (through suitable passages) with the interior of the main 
cylinder or casing near itsinlet and outlet ports; and thus the machine 
is made more efficient and practically uniform, instead of being more 
or less intermittent in action. 























Fig. 1 is a central cross section ; and fig. 2, a longitudinal section of 
such an exhauster. Fig. 3 is a transverse section (reduced size) on the 
line X Y of fig. 2. 

The cylinder or casing of the exhauster has mounted within the 
end walls, an eccentrically-arranged axle or drum C, provided with a 
driving-shaft, and carrying the slide D that extends through the axle 
or drum, and closely fits the sides and inner periphery of the cylinde 
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or casing. E isa pin fixed to the end wall, and upon which is jour- 
nalled a guide-block, which fits between extensions D! of the slide and 
serves to crs tea this slide relatively to the axle or drum during 
the rotation of the latter, in a manner well understood. The axle or 
drum is formed with an internal chamber F, fitted with a piston that 
is (in the example shown) formed by extending the transverse parts D1! 
of the slide, and providing them at their outer ends with packing- 
pieces that fit against, and so as to ensure a fluid-tight joint with, 
the inner surface of the chamber F, which for this purpose is made 
smooth. In the example shown, the chamber F is of rectangular 
form in cross section; and the axle or drum is provided with a remove- 
able part, to admit of the insertion of the piston. In the end wall of 
the axle or drum next the left-hand wall, are formed two pairs of ports 
G Gr; and the wall is arranged with two chambers H Ht. I is a port 
by which the chamber H is placed in permanent communication with 
the inlet-branch K ; and I! is a similar port, by which the chamber H: 
is placed in permanent communication with the delivery-branch K}. 
L L! are ports formed in the end wall, and by means of which the 
chambers H H! are placed alternately in communication with the 
chamber F by the ports G or G1 in theend wall. M are inlets for 
the lubricant; and O are openings whereby the two portions of the 
chamber at one side of the piston and at opposite sides of the slide D 
are placed in communication with each other. O! are similar open- 
ings for placing the other portions of the chamber at the opposite side 
of the piston in communication with each other. 

With. the construction described, when the axle or drum C is 
revolved by its spindle, the slide D will be caused—by the action of 
the pin E and guide-block—to slide to-and-fro in a transverse direc- 
tion through the drum or axle; so that the outer ends thereof will be 
kept at all times in close contact with the interior of the cylinder or 
casing. The piston D! will consequently be caused to reciprocate 
within the chamber F. 

Assuming the parts to be in the positions shown in fig. 1, and that 
the axle or drum is rotating, then, as the piston D! moves, fluid will 
be caused to enter the chamber F within the axle or drum from the 
inlet-branch K, by way of the port I, the chamber H, and ports L 
and G!; while the fluid at the opposite side of the piston will be 
forced by the piston to the delivery-branch K!, by way of the ports G 
and L!, the chamber H}, and the port I. When the piston D! moves 
in the reverse direction, the ports G and G! will have changed places 
relatively to the inlet and outlet ports L and L!; so that liquid will 
now enter thechamber F at the other side of the piston through the 
ports G, while that previously drawn in through the ports G!, will be 
discharged through the port L to the delivery-branch. 

Fig. 4 is a view illustrating the application of the invention to the 
exhauster described in Gwynne and Beale’s patent of 1871 No. 3449. 
In this case, there are two slides D D? that work in contact with each 
other, and each of which is provided with a projecting portion D! 
that forms a piston arranged to work in one-half of the chamber F, to 
and from which fluid is caused to flow through ports and passages 
formed in the end of the axle or drum C and adjacent end wall, in the 
manner already described. 

Fig. 5 is a similar view to fig. 4, illustrating the application of the 
invention to the exhauster described in Beale’s patent No. 1402 of 
1866. In this case, there is one slide D, provided with a piston D!, 
arranged to work within the chamber F in the axle or drum, in the 
manner explained. 


Gas-Engines.—Hartley, J. W., and Kerr, J., of Kilmarnock. No. 
21,496; Dec. 9, 1891. 

This invention relates to the details of gas-engines ; its object being 
‘to simplify such details and increase their effectiveness in action.” 
The invention comprises : Improvements in governing gear, and in the 
order of governing double-acting gas-engines ; improvements in the 
construction and arrangement of gas-engine governors and valve- 
actuating linkage connecting therewith ; improved details for connect- 
ing and disconnecting ignition-tubes ; an improved arrangement of inlet 
and exhaust valve, with air-admission passage ; and an arrangement of 
regulating-valves suitable for engines working with Dowson gas. 

In carrying one part of their invention into effect, the patentees 
construct a double-acting ‘‘ Otto cycle’’ gas-engine—that is, a gas- 
engine in which one impulse for every four single strokes is obtained 
on each side of the piston. Such an engine, the inventors remark, like 
most steam-engines, has a stuffing-box at the front end of the cylinder, 
through which a piston-rod passes to a crosshead. Ina gas-engine so 
arranged, at full power two impulses are obtained for every two revolu- 
tions ; and these impulses follow each other on out and in stroke, so that 
the fly-wheel makes one revolution, during which charging and com- 
pressing occurs and no explosion is given. In regulating such an 
engine, the governor and its connections are so arranged that the gas 
supply is cut off from one end of the cylinder first (preferably the front 
end) ; and should the speed continue to increase, the gas is cut off 
from the back end. In this manner, when the engine is at work and 
developing about one-half of its maximum power, impulses are given 
on one side of the piston only, and the engine runs steadily at half- 
power. At powers above half-power, the impulses are given to some 
extent on both sides of the piston, but not till the impulses are fully in 
action on one side. 

In the governor gear used to communicate the motion of the 
governor sleeve to the interposing or catch-edges controlling the action 
of the gas-inlet valve, irregularities in the action of the governor are 
usually caused by the sleeve being held rigidly in one position while 
the catch edges are engaged. The governor, consequently, sometimes 
acts in a jerky manner; and the sleeve oscillates above or below its 
true position. To prevent this, there is interposed between the 
governor sleeve and the catch lever or piece, in any convenient part 
of the linkage, a spring-controlled slide or sleeve, arranged in the fol- 
lowing manner: Ona rod carrying the sleeve, two spiral springs are 
caused to press home collars to opposing shoulders. ‘The sleeve rests 
between these collars; and the linkage from the governor sleeve con- 
nects to the spring-controlled sleeve, while the rod carrying the springs 
connects to the catch pieces or edges. If, then, the catch-pieces are 
engaged with the gas-valve, or gas-valve operating device, and the 
speed of the engine rises or falls (causing the governor balls to extend 
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or close), the linkage moves the spring-controlled sleeve, and com. 
presses one or other of the springs; but the opposing spring does not 
follow, as its collar is pressed hard against its shoulder. In this way 
the governor sleeve is free to move—compressing one or other of the 
opposing springs ; and the catch edges or levers are allowed to remain 
in contact with the gas-valve stem or other connection until liberated 
by the closing of the gas-valve. 

In gas-engines used for electric light purposes, extreme steadiness is 
necessary ; and with this object in view, the following arrangement js 
adopted, combining a throttle and cut-out governor: The gas cam or 
the catch-edges operate the gas-valve in such a manner that a certain 
range of movement by the governor sleeve is required before the gas 
is cut out ; and the engine is governed during this range of movement 
by throttling the gas supply, which is done by connecting a lever with 
the governor sleeve or its linkage, and this lever connects toa butterfly 
or other throttle-valve placed in the gas-supply pipe. During a deter- 
mined amount of speed variation, the gas supply is throttled ; and thus 
the power of the explosions is reduced. But the throttle-valve is so 
arranged that the mixture may not become so dilute as to miss explo- 
sions and thus waste gas. When the desired amount of throttling is 
obtained, the further governing of the engine is effected by cut-out 
action. The throttle-valve may either. be so set that it cannot be 
completely closed, or a bye-pass may be arranged in which the throttle 
acts and closes completely—the direct gas supply being adjusted by a 
cock or valve, to allow of the desired proportion of throttling. 

In one mode of arranging a gas-engine governor, the patentees 
construct a bell-crank, mounted within a pulley serving as the driving- 
pulley. One arm of the bell-crank works in a slot, cut in a small 
spindle or shaft, which passes through the main spindle, and projects 
through it. The other arm of the bell-crank carries a weight, which 
works in a line radial to the centre of the pulley and within it. This 
weighted arm is forced or pulled towards the centre of the shaft by a 
spiral spring ; and the spring is adjusted by a set screw, either attached 
to the weight or to the pulley. This provides a centrifugal governor 
with one weight ; and this weight causes the small spindle to be moved 
to-and-fro in the direction of the axis of the shaft as the speed varies, 
The external end of the shaft carries a knife-edge groove, and the gas 
and air-inlet valves are coupled together by a lever, which is pivoted 
to the air-inlet valve stem or rod actuating it at the middle. One 
end presses against the gas-valve stem, while the other end has a 
catch or knife-edge termination, engaging with the knife-edge groove 
in the governor spindle when the engine is at or under its normal 
speed; and, the air-valve being opened, the gas-valve opens also. 
When the normal speed is exceeded, the governor spindle is drawn 
away ; so that end of the lever meets with no resistance, and it simply 
pivots from the gas-valve spindle end, and the valve remains closed. 

The ignition-tubes are arranged to screw into a seated piece, which 
carries the funnel and attachment ; anda clamp holds down the seated 
piece against a seat in the engine metal. In this manner, by undoing 
one bolt or nut, the ignition-tube and its attachments may be renewed 
and replaced. 

The inlet exhaust-valve is placed in the lower part of the explosion space 
within the cylinder, so as to dispense with the passage which usually 
leads from the cylinder to the valve; and the inlet-valve is in a short 
portat the cylinder end. From the inlet-valve, a pipe casting is led to 
the ground level ; and then the casting is carried along the floor to the 
base, so as to take the air supply from the base of the engine. The 
air-supply casting thus serves as a stay for the back end of the cylinder, 
and the horizontal part serves to attach the valve-closing springs. 

The arrangement for regulating-valves, principally suitable for 
Dowson gas, consists of a valve casing, from which a pipe leads to the 
engine cylinder; and the gas-valve opens into this casing when the 
governor causes the cylinder to take a charge of gas. Another valve 
(preferably of the flat type) opens into the same casing; and it is so 
arranged that, when the gas-valve is open, a projection from it closes 
the flap-valve, or prevents it from opening except to a limited extent. 
The flap-valve admits air (preferably from the engine-bed) ; and when 
the gas-valve is closed, an increased supply of air passes by it through 
the gas-passages into the engine cylinder. In this manner, the 
throttling which occurs in engines using Dowson gas, or any gas 
required in large proportional volume, is avoided, when the engine is 
cutting off the gas supply. 

The engines are started by compressing an explosive mixture within 
a chamber, which has two connections, each provided with a stop- 
cock. The inlet-cock admits the charge from a suitable pump; the 
outlet being closed. When the chamber is charged, the inlet-cock is 
closed; and the outlet-cock is connected to the outer end of the 
ordinary igniting-tube. The cylinder of the engine is filled with an 
explosive mixture of gas and air; and when the outlet-cock is turned, 
the compressed explosive mixture rushes from the chamber through 
the incandescent tube, and ignites the main charge in the cylinder. 
In starting double-acting engines, both ends of the cylinder may be 
charged with explosive mixture. The first explosion causes the advance 
of the pein and the charge at the opposite side of the piston is com- 
pressed, and a second explosion immediately follows. In starting a 
double-acting six-cycle engine (or a gas-engine having an intermediate 
air scavenging stroke), the second explosion is provided for by closing 
the air-inlet valve, and admitting the charge to the incandescent tube. 
This is done by removing an intermediate portion of the air-valve 
spindle, whereby the valve is closed; and at the same time the timing- 
valve is temporarily propped open, so as to admit the charge to the 
ignition-tube. 


Gas Puddling-Furnaces.—Newton, H. E.; communicated from R. N. 
Oakman, of Greenfield (Mass.). No. 21,633; Dec. 10, 1891. 

This invention relates to adouble-hearth puddling-furnace, adapted 
to be heated by the combustion of gas and air introduced and burned 
under pressure, and for properly utilizing the escaping products of 
combustion. The object intended to be attained is to provide for 
heating each of the two hearths alternately by waste heat from the 
other hearth—that is, to provide for heating one of the hearths at one 
period by direct firing with gas, while the other is heated by the flame 
and waste products escaping from the first hearth. Then the second 
hearth, at the next period, is heated by direct firing, while the first is 
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heated by the flame and waste products from it; and so on con- 
tinuously—the direction of the flame and the waste product being 
reversed at successive periods. 

. The two hearths or chambers are preferably constructed with 
cylindrical side walls and roofs or crowns. They are supported upon 
piers or columns, and are connected by an inclined or tangential flue 
on a plane some distance below the crown of the chambers, and pre- 
ferably near the hearths. The outlet-flues are preferably constructed 
near the connecting-flue, on about the same level; and they extend 
horizontally outward a short distance, and connect with vertical down- 
take flues, which connect at the lower ends with a horizontal flue lead- 
ing through a flue toan air-heater placed below the floor in the working 
room. The vertical flues have sliding dampers formed of refractory 
material, and adapted for tightly closing the flues. 


APPLICATIONS FOR LETTERS PATENT. 


19,491-—MarSLAnpD, I. and J. W., and Hiccinsotuam, J., ‘‘ Auto- 
matic gas-regulator to be applied to gas-stoves for the heating of irons 
used by hatters, tailors, dressmakers, &c."’ Oct. 31. 

19,606.—Co.tins, C. R., ‘ Oil spraying or atomizing devices for 
gas apparatus.” Nov. I. orglticns ts ' 

19,630.—GALOPIN, H., “ Using liquid fuel for lighting and heating 
purposes.’ Nov. t. 

19,753-—GLasecow, H. G., ‘‘ Manufacture of water gas."’ Nov. 2. 

19,812.—Monp, L., ‘‘ Obtaining ammonia, chlorine, and hydro- 
chloric acid from ammonium chloride.’ Nov. 3. 

19,838.—LEEDY, J. K., ‘‘ Water-supply system or apparatus."’ Nov. 3. 

19,850.—HILTon, T., ‘‘ Gas-stove.”” Nov. 4. 

19,855.—NORMANVILLE, S. A. DE, “Lighting railway trains." 
Nov. 4. 

19,970.—YEADON, J.A., and Apaiz, W., ‘ Fire-bricks, retorts, and 
other analogous articles."’ Nov. 5. 

19,972-—PayYNTER, F. G., ‘‘ Valve or cock device for the distribution 
of water.’ Nov. 5. 

19,983-—Haas, E., ‘‘ Gas-meters.”” Nov. 5. 

19,997-—GOETz, J., ‘Separating tar and ammonia from gas.” 
Nov. 7. 

od i U., ‘'Gas-lamps.”” Nov. 7. 

20,190.—PAaRKES, J. and J., ‘' Carburetting apparatus for gas-lights.”’ 
Nov. 9. 

20,246.—Cowan, W. H., ‘‘ Dry gas-meters.’’ Nov. to. 

20,341.—FicueT, P. A., and HeurTey, R., ‘‘ Production and the 
use of gaseous fuels.’’ Nov. 10. 

20,342.—HoFFMANN, O., ‘‘ Spraying, spreading, comminuting, feed- 
ing, and distributing oils, vapours, gases, and generally all liquids and 
fluids.” Nov. ro. 

20,343.—HoFFMann, O., '' Delivery nozzles for spraying, spreading, 
and disintegrating liquids.’’ Nov. ro. 

20,380.—WEEKs, J., ‘Joints for gas, water, and other pipes.” 
Nov. II. 
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Fatal Accident at the Bristol Gas-Works.—An inquest was held 
esterday week, at the Bristol General Hospital, on the body of 

homas Greenway, aged 33, who died in that institution on Friday 
evening. The evidence adduced showed that the deceased had been 
employed by Messrs. John Aird and Sons on the gasholder tank which 
they are constructing for the Bristol Gas Company at Buxton Hill, 
some particulars concerning which were given in last week’s issue. 
On the preceding Wednesday, he was engaged in filling skips with the 
earth which was being excavated; and, while in the act of stooping 
down to pick up a lump of dirt, he slipped and fell forward. It is sup- 
posed that a large piece of marl dropped from a skip which was being 
raised, as the base of the skull was fractured ; but no one saw any- 
thing fall. The jury returned a verdict of ‘ Accidental death.’’ 


Refusing to Supply Water.—At the Thames Police Court, last Wed- 
nesday, the East London Water-Works Company were summoned 
for neglecting to furnish Mrs. Friend, of Lonsdale Road, Barnes, the 
owner of Nos. 36 and 37, Marshfield Street, Cubitt Town, with a sup- 
ply of water. Mr. Furbinger, barrister, who appeared in support of the 
summons, said it was taken out under section 43 of the Water-Works 
Clauses Act, 1847, because the Company refused to supply two houses 
with water. The water was on at these two particular houses until 
Oct. 10, when it was properly cut off by the Company, as a leakage 
existed. After that Mr. Friend, who acted for his wife, was desirous 
of having the water put on again; and he paid the charges asked for 
the connection. The Company accepted the money, and made an 
appointment with Mr. Friend’s plumber for the purpose of putting on 
the water ; but after that they demanded another sum of 4s. before 
making any connection. Mr. G. Kebbell, who represented the Com- 
pany, thought the circumstances of the case were not very much in 
dispute. The only matter which the Company were concerned about 
was to open the ground for the purpose of repairing the main or cutting 
off the connection. The supply having been lawfully discontinued, 
the complainant was practically asking for a fresh supply, and would 
have to follow out the course indicated by section 48 of the Act. It 
would be absurd to suppose the Company would open up a trench of 
28 feet, which they would have to do to see the state of the pipe, for 
4s. Out of the sum asked, they paid the parish charges; and it was 
no part of the duty of the Company to reconnect. Mr. Mead inquired 
how long the houses had been without water; and he was told since 
Oct. 26. Continuing, he said that, through an ambiguous letter on the 

art of the Company, there had been a mistake, and eight persons had 

een deprived of water. It wasa most serious thing to take from people 
their water supply ; and, therefore, when the Company felt justified in 
pursuing that course, they ought to express themselves in the clearest 
terms as to what should be done. If he inflicted a penalty, the com- 
plainant would not get any benefit; and he suggested that the case 
Should be adjourned with a view to compensation being paid. At the 
Same time, immediate steps should be taken to reinstate the supply. 
Mr. Kebbell accepted his Worship’s suggestion, and said the question 
of compensation would be considered by the Company. 





CORRESPONDENCE. 


[We ave not responsible for opinions expressed by correspondents.) 


The Use of Sprayed Oil as an Enricher. 

S1r,—I notice, in the Journat for the 1st inst. (p. 770), an article on 
the use of petroleum oilin place of cannel coal, as carried on by Mr. 
R. Herring, of the Dover Gas-Works. Up to the present time I have 
been very quiet about this matter; but I cannot allow Mr. Herring 
to go any farther without informing all gas managers that he has 
deliberately robbed me of the credit, so far as he could, of what I 
chose to show and tell him respecting my process of enriching common 
coal gas with oil. Some three years ago, Mr. Herring paid me a 
special visit for the purpose of ascertaining my method of enrich- 
ment which I had then had in constant use at the Carshalton Gas- 
Works for about two years. On Mr. Herring’s promise that he would 
lay the matter before his Directors, and let me know the result, I gave 
him sufficient information to enable him to make a trial. Since that 
time I have had no reply until this week, when I wrote to his Directors, 
and have received an answer stating that Mr. Herring read my letter to 
them, which I sent soon after his visit to me; but, as they were 
perfectly satisfied with what he was then doing, they declined my 
offer. This is, to say the least,a very crude way of getting out of 
what I regard as a strange transaction. But I can hardly think the 
Directors would have countenanced sucha proceeding had they known 
the truth of the matter; andI must say that it appears to me to be 
great neglect on their part not to have caused a letter to be sent to 
me, informing me of the decision to which they had come. 

It will be remembered by the members of the Southern District 
Association of Gas Managers that Mr. Herring, after I had written to 
him not to do so, read a paper before them upon the subject of oil 
versus cannel coal; and I here wish to thank Mr. Helps, the Engineer 
of the Croydon Gas Company, and Secretary of the Association, for the 
part he took on my behalf—he knowing well that Mr. Herring's process 
was a copy of mine. 

I may state that the particulars supplied to you by Mr. Herring are 
misleading to any manager who wishes totry the process. In the first 
place, the ordinary 3-inch cock is decidedly an error; secondly, the 
constant pressure is also an error. The first-named arrangement lets 
a great part of the oil down at the mouthpiece; and what goes forward 
being at an equal pressure, is thrown in one place, instead of being 
distributed over the whole surface of the hot coke. This accounts for 
the more than necessary quantity of oil used by Mr. Herring. 

For the information of gas companies, I may say that I have just 
taken out the whole quantity of oil I have used in the five years during 
which my process has been at work ; and it amounts toa trifle less than 
4 gallons to 10 tons of coal carbonized—keeping my gas on the 
average up to 16-candle power. If I were to usea gallon to every tonof 
coal, as Mr. Herring does, my gas would certainly be up to 18 candles, 
and even more. 

I must apologize for taking up so much of your space; but I think 
the gas profession should know precisely how matters stand. 
Carshalton, Nov. 12, 1892. R. Goon. 
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The Quality of the Water Supply in South London. 

Si1r,—In your issue of the 15th inst., a paragraph appeared stating that 
‘‘Dr. R. Bodmer, the Medical Officer of Health to the St. Saviour’s 
District Board of Works, persists in complaining that the water supplied 
by the Lambeth and Southwark and Vauxhall Companies is of unsatis- 
factory purity.” Permit me to point out that the Medical Officer to 
that Board is Dr. James Herron, and that the R. Bodmer referred to 
is the Public Analyst to the Board. 

In September last I reported unfavourably on samples of water 
taken from the mains of the two Companies above named. Dr. 
Frankland certainly reported favourably on the general condition of 
the water supplies for September; but none of the samples analyzed 
by him were taken at the same time or place as those on which my 
report was based. Dr. Frankland, however, in his September report, 
refers to the large number of colonies of bacteria developed in the water 
taken from one of the filtering-beds of the Southwark and Vauxhall 
Company ; indicating that this particular filter was not doing its work 
properly. In October I reported that the condition of the supplies 
of the two Companies was ‘‘still unsatisfactory.’ Only a few 
days ago the Daily Telegraph gave an extract from Dr. Frankland’s 
report for October, in which, so far from saying the water was of good 
quality, as you make out, he reported that all the Thames-derived 
supplies were bad, both from a chemical and a bacteriological point of 
view. I may also state that my analyses do not stand alone. On 
frequent occasions during the year now closing, the Analyst for 
Battersea has reported most unfavourably on the supplies of both Com- 
panies. Iam quite aware that, during the autumn and winter, such 
a high degree of purity as that attained to in summer cannot be expected ; 
but on that account I maintain that extra precautions should be taken 
by the Water Companies in filtering and purifying the water during 
that time of the year. As to the application of the St. Saviour’s Board 
to the London County Council, ‘referred to in the same issue of the 
Journat, I may say I was not in any way consulted in the matter. 

In conclusion, I es to state that I am the last person to discredit 
Dr. Frankland’s analyses; and I am of opinion that the discrepancies 
that occur between his reports and those of other analysts would not 
appear if identical samples of water were examined by all. 


; R. Bopmer, F.1.C., F.C.S., 
16, Southwark Street, S.E., Public Analyst for St. Saviour’s. 
Nov. 18, 1892. 
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The Dangers of Oil-Lamps.—Owing, it is stated, to the upsetting 
of an oil-lamp, a serious fire broke out last Thursday week at No. 6, 
Mare Street, Hackney. The shop and house of eight rooms were 
completely ablaze when the firemen were called up by the ringing of 
the alarm; and, in the result, the entire premises were gutted. Three 
adjoining houses suffered considerable damage. 
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LEGAL INTELLIGENCE. 


ULYERSTON POLICE COURT.—Thursday, Noy. 3. 
(Before Captain GALE, Chairman, and Messrs. AINSLIE and DICKSON.) 


Ulverston Local Board yv. Walker.—Disputed Gas Account and Meter 
Registration. 


To-day the Bench were occupied for a considerable time with 
proceedings arising out of a summons taken out by the Ulverston 
Local Board against Mr. E. Walker, of Poplar Grove, Ulverston, for 
the payment of £4 14s. 2d., the balance of a gas account for the 
quarter ending in March last. The case excited great interest. 


Mr. J. Poors, Clerk to the Board, appeared in support of the 
summons; Mr. WALKER conducted his own defence. 

Mr. Pootg, in opening the case, explained that the defendant’s gas 
bill for the quarter in question was {9 Ios. 1d., towards which he had 
paid £4 15s. 11d.; leaving in abeyance the amount now in dispute. 
Mr. Walker had objected that he could not possibly have consumed 
the gas for which he had been charged. But it appeared he had in 
his house two gas-fires and lights in the various rooms; and the 
Bench knew how extensively gas might be used when left in the 
charge of servants. He had no doubt the defendant had actually 
burnt the gas for which he had been charged. But, so far as the Local 
Board were concerned, the simple question was whether the meter 
was correct. It had been sent to a meter inspector at Edinburgh, 
who had certified that it was right. It was o'5 per cent. too fast, but 
the Sale of Gas Act, 1859, allowed it to be 2 percent. fast or 3 per 
cent. slow. Since then it had also been inspected by a Manchester 
gentleman. He (Mr. Poole) submitted that, if that inspector differed 
from the other, the meter should, as provided by the Act, be sent to 
the district inspector appointed by the Quarter Sessions; and if his 
certificate was disputed, the assistance of two inspectors from the 
adjoining district might be sought. 

Mr. WALKER said he was never a party to the meter being sent to 
Edinburgh. It had been out of his possession for six months ; and it 
was not now in the same condition as when it was taken away from his 
house. He therefore objected to any further inspection. The Gas- 
Works Clauses Act, 1871, gave full power to the Justices to adjudicate, 
and settle the dispute. 

Mr. Poote said he would prove that the meter had not been tam- 
a? with in any way whatever. He might say that the defendant 

ad had a new meter put in, with which he believed he was also 
dissatisfied. 

After a good deal of argument between the parties, the Bench decided 
to hear the evidence. 

Roper Robinson, meter inspector in the service of the Local Board, 
testified that he took the state of the defendant’s meter on the 22nd of 
March last, and it showed a consumption for the quarter of 54,300 
cubic feet, which, at 3s. 6d. per 1000 feet, came to {9 Ios. 1d. 

Mr. . Swan, Gas Manager to the Board, said the meter was duly 
stamped. The defendant disputed his account for gas for the March 
quarter ; and on the 28th of April, on the defendant’s suggestion that 
it should be tested, it was sent to Edinburgh to Messrs. Alder and 
Mackay, the makers, with a request to hand it to the district meter 
inspector for testing. This was done because he (Mr. Swan) did not 
know the inspector's address. It was impossible for anyone to tamper 
with the meter without breaking the Government stamp. Since the 
previous Thursday the meter had been sent to a Manchester inspector ; 
and the same stamp was on it. 

Cross-examined by defendant: I know how your house is fitted up 
with gas. I will swear the register of the meter proves that you have had 
54,300 cubic feet of gas for your money. It is true that the two gas- 
fires would have to be going about 10 hours a day to burn 32,000 cubic 
feet in the quarter, and that this would leave 22,300 feet for illumina- 
ting purposes. At the time we had a conversation to this effect, it was 
agreed that the meter should be changed. A new one was put in on 
the 26th of April. I will swear the meter came back from Edinburgh 
in the same condition as when it left your house. 

Mr. WALKER then asked for the meter to be produced ; and it was 
sent for and brought into Court. 

Mr. Poote read the Edinburgh inspector's letter, which stated that 
the meter was correct, and that it had been re-stamped. 

= Poote said this closed his case, as far as he could then go 
with it. 

Mr. WALKER, in his address to the Bench, said that, during the 
two years he had had the meter in question in his house, he had been 
struck with the large amount of his quarterly gas bills; the total for 
the past year falling only 30s. below the actual rent. When, however, 
he received an account for 54,300 cubic feet of gas, he thought it time 
to impugn the correctness of the meter. On a most liberal calcula- 
tion, he reckoned that he had not consumed a greater quantity of gas 
than was represented by the sum of £4 15s. 11d. He might say that 
altogether he had 13 gas-burners and two gas-fires in the house; but 
not more than five or six of the burners were used at any one time. 

In answer to the Bench, Mr. Swan said the minimum quantity of gas 
the meter would pass per hour was 30 cubic feet; but, working at its 
full capacity, about double this quantity would go through. ‘The gas- 
fires burnt 18 cubic feet per hour each. 

Mr. Dickson suggested that the parties should endeavour to arrive 
at a settlement. 

Mr. WALKER said he had two or three times, before coming into 
Court, suggested an amicable arrangement. 

Mr. Pooce said it was quite impossible for him to make any settle- 
ment which would raise a question as to the correctness of the meter. 

The CHAIRMAN: We need not raise that question at all. 

Mr. PooLe: But it must be so; and if you go against me, I shall feel 
bound to appeal to the Quarter Sessions. 

The Maaistrates’ CLERK: The amended Act says two Justices 
have a right to determine such a dispute, subject to appeal. 

Mr. PooLe: But I have a right under the other Act to send the 
meter to another inspector. 

Mr. WALKER: Not now, I submit. 





The CuErk said the difficulty would have been avoided if either of 
the parties had taken the proper course at first. However, this had 
not been done; and now, if Mr. Walker gave any reason for showin 
that the meter was wrong, the Magistrates had power to determine the 
matter. 

Mr. Dickson said a suspicion had been raised by the sending of the 
meter to the makers in the first instance. 

Mr. Poote said he would ask for the case to be adjourned for the 
production of Messrs. Alder and Mackay, as acharge of fraud had been 
made. Mr. Walker had stated that the meter had been interfered with, 

Mr. Wacker: I simply say it is not in the same condition now as 
when it left my house. 

Mr. #. Urquhart, Meter Inspector for the Manchester City Justices, 
was then called. He explained that the Sale of Gas Act gave meter 
inspectors no power, in testing meters, to examine the mechanism that 
worked the index. This was an omission of which the Board of Trade 
were aware, and which he believed would be remedied in the next Act, 
Therefore, while a meter might pass through the correct quantity of 
gas, it might be wrongly indexed. In testing this meter, he passed 
through it 2 cubic feet of gas; and on this test the index dials would 
not be verified. The certificate did not indicate that the index was 
correct, but it complied with the Act. His examination of the meter 
in question showed that it was 1 per cent. in favour of Mr. Walker. 

Mr. W. Fergusson, Gas Engineer to the Barrow Corporation, agreed 
with the preceding witness that the system of testing provided by the 
Act did not show whether or not the indexing mechanism of a meter 
was correct. 

The Court then adjourned. 


Thursday, Noy. 10. 

At the resumption of the hearing to-day, a compromise was again 
suggested. 

Mr. Poote repeated that he could not agree to a settlement; Mr. 
Walker having made a charge that the meter had been tampered with. 
The meter was prima facie evidence as to thequantity of gas consumed ; 
and it was for Mr. Walker to show that it was wrong. 

Robert Longmire was then called by the defendant, and gave evidence 
as to the quantity of gas generally consumed in the house. He said 
that, as a rule, six burners were used, each passing 4 cubic feet of 
gas per hour. 

Dr. Anderson said he did not think Mr. Walker burnt more gas than 
he did; and his bill for the quarter in question was £2 15s. 

Roper Robinson was recalled, and gave particulars as to Mr. Walker's 
consumption of gas at various periods. He said it appeared from the 
card that Mr. Walker's gas consumption from June 22 to Sept. 23, 1891, 
was 10,400 cubic feet, and from June 22 to Oct. 14, 1892, 15,500 feet. 

Mr. Dickson: What is the effect of this evidence ? 

Mr. WaLkER: It has been set up by Mr. Poole that since the new 
meter was put in it shows a larger consumption for the corresponding 
period than the old one; but the increase of 5100 cubic feet is 
accounted for by a difference of 23 days extra, and shows that I have 
just been consuming at a normal rate. 

Mr. Poote: But this decrease is after the dispute arose? 

Mr. Wacker: Yes; after thenew meter was put in. 

Witness, in answer to Mr. Poote, said the consumption for the March 
uarter, 1891, was 41,300 cubic feet, as compared with 54,300 cubic 
eet for the corresponding quarter of this year. These figures were 

according to the old meter. 

Mr. WALKER (to witness): According to your cwn figures, the new 
meter shows a consumption of but 23,900 cubic feet for the seven 
months ended Oct. 14 last. What was the consumption for the three 
months ending December, 1891 ? 

Witness : 34,600 cubic feet. 

That is 19,100 cubic feet less than I am shown to have burnt in the 
next three months ?—Yes. For the quarter ended December, 1890, the 
consumption was 33,900 cubic feet. 

Mr. PooLte: We say it was the introduction of the gas-fires in 
October that caused the large increase complained of. 

Mr. WALKER: The evidence does not show that. Mr. Swan swears 
that the average capacity of each gas-fire is 18 cubic feet per hour, and 
in my calculation I have allowed 20 cubic feet. 

The point having been raised as to whether or not the defendant was 
entitled to give evidence, 

Mr. Poote said he had no objection to him doing so. The case had 
taken such a turn as to involve the general question of the incorrect- 
ness of the meters throughout the Board's district; and they might 
next have every gas consumer objecting to his account. 

The CLerk: I do not think that follows. This may be but one 
faulty meter out of hundreds. 

Mr. Poo_e said his case was that the meter was correct. The meter 
inspector from Manchester, called by Mr. Walker, had practically 
admitted that. 

The CLERK: The meter is correct according to the Sale of Gas Act; 
but the question as to the accuracy of the registering mechanism, 
which it appears there is no power given under the Act to test, no 
doubt raises a very big issue throughout not only this district, but the 
whole country. 

Mr. PooLe: But that, I submit, is not the question now before the 
Bench. The meters are bound to be tested under the Act of 1859. 

Mr. WALKER contended that Mr. Pootr could not rely upon that 
Act, inasmuch as its provisions had not been adopted by the county. 

After considerable argument, 

Mr. Poote said he did not care about the Act of 1859. The Local 
Board’s Act stated that the meter should be accepted as primé facie 
evidence of the quantity of gas consumed. 

The CLerk: And the General Act of 1847 says that the question in 
dispute shall be determined by two Justices. 

Mr. Walker then gave evidence in support of his previous contention 
that the quantity of gas registered by his meter was in excess of that 
which had been consumed. . 

Mr. #. Bennett, of the firm of Messrs. Alder and Mackay, the makers 
of the meter, said he had not the slightest doubt that the meter pro- 
duced had correctly measured the quantity of gas consumed by the 
defendant. With two gas-fires and six burners, he should say it was 
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e a possible thing to burn over 54,000 cubic feet of gas in a 
quarter. The consumption depended very largely on the amount of 
pressure. The meter could not possibly register more gas than 
actually went through it. It was capable of passing even treble its 
nominal quantity of 30 cubic feet per hour. He was certain the meter 
was never interfered with before being handed to the inspector. 

In cross-examination, witness said it was possible to take off the top 
of a meter without breaking the official seal. He believed the solder- 
ings of the meter in question were in the same state now as in 1884, 
when it was passed ; but he would not swear positively that they had 
not been touched. It had long been suggested that the indices of 
meters sent to be tested should be examined ; but the difficulties in 
the way were such that the Board of Trade had refrained from carry- 
ing this into effect. : ; 

Mr. M. Burney, Sub-Inspector of Meters, at Edinburgh, said the meter 
produced was handed to him on the 3rd of May. It had the official 
stamp of 1884 unbroken when he received it. He put the meter 
through the test specified by the Act, and found it to be 05 per cent. 
fast. He gave a certificate to this effect, and re-stamped the meter as 
correct. In his opinion, the meter had not been interfered with in any 
way. He would not swear that the consumption given for the quarter 
in question was possible, because he had no control over the gearing 
of the index. Had no power under the Act to examine that; and he 
had no proof that the index was correct. 

Mr. Swan, recalled, said the meter was never interfered with while 
in his possession. He had calculated that the gas-fires would each 
burn 18 cubic feet of gas per hour at the day pressure. At night they 
would consume a great deal more. The difference between the day 
and night pressure was 7-1oths. He was quite sure the meter regis- 
tered the quantity of gas charged for. He considered that the new 
meter put in bore that out. 

Mr. Fergusson was recalled at the request of the Bench, and stated 
that, in his opinion, the ordinary burners in Mr. Walker's house would 

ass from 3 to 6 cubic feet of gas per hour, according to the size. 
The nursery gas-stove would not burn more than 15 cubic feet per 
hour at a pressure of 12-roths; and the larger stove about 20 cubic 
feet per hour. He did not think this pressure would be exceeded at 
any time. 

The Magistrates deliberated in private for sometime. On returning 
into Court, 

The CuairMAN said that, having very carefully considered the case, 
and Mr. Walker's estimate of the actual consumption of gas, they had 
come to the conclusion that he had already paid more than they con- 
sidered was a proper charge; and therefore the summons would be 
dismissed, with costs against the Local Board. 


quit 








> 


A Water Supply Scheme for Roumania.—A competition is being 
opened, until the 1st of January next, by the civil authorities of 
Targu-Ocna, Roumania, for the best dr ys for the establishment of a 
water supply to the town. An award of £200 will be given to the best 
scheme. 

The Barnet Local Board and Electric Lighting.—The Barnet 
Local Board are not deterred, by the trouble they experienced with 
their late electric lighting contractor, from making another attempt to 
have this system of illumination installed in the town; but this time 
they mean to have more control over the work. They have accord- 
ingly intimated their intention of applying to the Board of Trade for 
the necessary Provisional Order to authorize them to supply electricity 
for public and private purposes within their district. 

A New Gasholder at Truro.— On Monday last week, the inaugura- 
tion of a new gasholder took place at the Truro Gas-Works; the 
ceremony of turning the inlet-valve being performed by the respected 
Chairman of the Company (Mr. R. Tweedy) in the presence of the 
Directors, the Manager and Secretary (Mr. W. E. Kilminster), Mr. H. 
Willey, jun., representing the contractors (Messrs. Willey and Co., of 
Exeter), and other friends. The holder has a capacity of 65,000 cubic 
feet ; the tank contains 460,000 gallons of water ; wa the total weight 
of iron used in the structure was 250 tons. 

The Purchase of the Barnoldswick Gas-Works by the Local 
Board —A meeting was held at Barnoldswick last Friday week, for 
the purpose of obtaining the sanction of the ratepayers to a Bill pro- 
moted by the Local Board, for authorizing them to purchase the 
works of the Gas Company, and to make better provision for the 
health and government of the district. The Clerk (Mr. C. Thornton) 
stated that the Board had had the works valued, with the result that 
£14,694 was the price put upon them. The Board had proposed to 
pay the sum of £13,850. The necessary resolution was carried. 


General Gas Company of France.—The report on the working of 
the above Company (of which M. Albert Ellissen is the General 
Manager) in the year ending June 30 last, which was presented to the 
shareholders at the annual meeting on the 2gth ult., opened with the 
statement that a fresh concession had been granted by the municipal 
authorities of Périgueux to the Gas Company in that town, and that 
the concessions in other places in Belgium and France had been pro- 
longed. These results were not attained without some sacrifice, in 
the shape of a reduction in the charge for gas ; but the Directors 
pointed out that the lowering of the price might be fully expected to 
lead to increased consumption, which would in time compensate for 
the falling off in the receipts. The accounts accompanying the report 
showed that the Company’s invested capital at the close of the past 
financial year amounted to 36,211,257 frs., of which 14,025,872 frs. had 
been spent on works, and 22,185,385 frs. in the acquisition of shares 
in various gas undertakings. At the corresponding period in 1891, 
the total was 36,022,673 frs. The profit realized was 2,639,526 frs., as 
compared with 2,818,147 frs. in the year 1890-91. Adding the balance 
brought forward (122,155 frs.), there was a total of 2,761,681 frs. 
After deducting the general expenses, interest, additions to the reserve 
and sinking funds, Directors’ fees, and other charges, there was left a 
balance of 338,790 frs. From this it was proposed to take 250,000 frs. 
for division ; leaving 88,790 frs.to be carried forward. The dividend 
Proposed was, as before, 31 frs. 25 c. per share; and this was agreed 
to. The statutory reserve amounted on June 30 last to 760,750 frs. 





MISCELLANEOUS NEWS. 


PRESENTATIONS TO MR. AND MRS. M‘GILCHRIST. 


The members of the Committee of the North British Association of 
Gas Managers, together with a number of friends, met in Macrae’s 
Victoria Hotel, Glasgow, last Wednesday, to present his portrait to 
Mr. James M'‘Gilchrist, of Dumbarton, as a recognition of his services 


in connection with the Murdoch Memorial Fund. The resolution to 
thus honour Mr. M‘Gilchrist was, it will be remembered, adopted by 
the members before they separated at Stirling on the day when the 
bust of Murdoch was placed in the Wallace Monument. It was left 
in the hands of the Committee to carry out the resolution; and they 
secured the services of Mr. J. S. Stewart, of Glasgow, an artist of great 
experience in portrait painting, who produced a most excellent like- 
ness, in oil, of Mr. M‘Gilchrist. An inscription upon the frame stated 
that it was ‘‘Presented to James M‘Gilchrist, Esq., Gas Engineer, 
Dumbarton, by the North British Association of Gas Managers, 1892." 
The Committee resolved that, along with the portrait, a presentation 
should be made to Mrs. M‘Gilchrist ; and they selected for her a gold 
diamond bracelet and a very handsome silver tea service, on the 
salver of which was the inscription: ‘Presented to Mrs. James 
M‘Gilchrist, Dumbarton, by the North British Association of Gas 
Managers, 1892." The ceremony at the presentation took the form of 
a banquet, at which the President (Mr. T. D. Hall, of Montrose) occupied 
the chair, and Mr. G. R. Hislop, of Paisley, was Vice-Chairman. 

The PreEsIpDENT said he was sure the Committee must be very much 
gratified to see such a representation of their craft in the room, particu- 
larly when they considered that November was the very worst month 
in the year in which they could possibly leave their duties. It was on 
account of this that they had one or two apologies for non-attendance. 
Mr. Robertson, of Bathgate, an ex-President, wrote that nothing would 
have given him greater pleasure than to be present on the occasion of 
a presentation to one who deserved it so much as did Mr. M‘Gilchrist. 
Mr. John M‘Crae, of Dundee, wrote that he was detained by business. 
Mr. S. Stewart, of Greenock, Mr. A. Stewart and Mr. J. Stewart, of 
Glasgow, Mr. A. Bell, of Peebles, Mr. P. Watson, of Stirling, Mr. J 
Learmont, of Milngavie, and Mr. D. Terrace, of Middlesbrough, also 
wrote regretting their absence, and expressing the most kindly feelings 
towards Mr. and Mrs. M'Gilchrist. 

The loyal toasts having been honoured, 

The PrEsIDENT said that Mr. M'‘Gilchrist, as Secretary and Trea- 
surer of the Murdoch Memorial Fund for the last eleven years, had 
carried out his duties with an energy and an ability that few men could 
have shown. Most of those present were at Stirling when the bust of 
Murdoch was unveiled in the Wallace Monument; ard they were 
pleased that Mr. M'‘Gilchrist had been successful in bringing the 
scheme to that issue. They hoped he would be spared to continue his 
labours, in order that he might bring the object for which he was 
working to its desired accomplishment, which was the establishment 
of a bursary that would, in a more substantial way, perpetuate the 
memory of so worthy a man as William Murdoch. In order to mark 
their appreciation of Mr. M‘Gilchrist’s energies, and the success that 
had attended his work, the Association decided to ask him to sit for 
his portrait, so that they might, in a tangible way, show their sense of 
the value of his efforts. All those who had been privileged to see the 
very fine painting which had been produced would, he was sure, con- 
gratulate the artist on his having secured and fixed Mr. M‘Gilchrist in 
one of his everlasting genial smiles. He did not know, and he did not 
wish to know, what the Association would be without Mr. M‘Gilchrist. 
They had only to hear him speak to be smitten with his geniality and 
enthusiasm. 

Mr. A. MacPuerson (Kirkcaldy), in making the presentation, said 
that when they looked on Mr. M‘Gilchrist as a gas engineer, they 
acknowledged his eminence in his profession; and when they looked 
on him as a friend or an organizer, they found him to be unapproach- 
able. They all knew how kind he was, asa gas engineer, to his neigh- 
bours ; for he was ever ready to help them with his advice. No one 
had the slightest doubt as to approaching Mr. M‘Gilchrist at any time; 
and all who had done so could testify to their being always received 
in the happiest and kindliest manner possible. No truer friendships 
had been formed anywhere than those which had been formed 
with Mr. M'‘Gilchrist as a member, not only of the North British 
Association, but of the West of Scotland Association in its day, and 
of The Gas Institute. Mr.M‘Gilchrist was a great favourite in Scotland ; 
but he was as great a one among his brethren in England. He was 
sure there was not another gas engineer who could draw such attend- 
ances as Mr. M‘Gilchrist did to their informal meetings in the spring. 
He had been for years pegging away at the Murdoch Memorial Fund 
with a determination that none of them could equal, resolved to bring 
it to asuccessful issue. He had so far succeeded that they had been 
able to place a most admirable bust of Murdoch in the Wallace 
Monument. But Mr. M‘Gilchrist’s enthusiasm did not stop there; 
and, privately as well as publicly, he had expressed his determination 
that the bursary scheme should succeed—a scheme which would be 
worthy of the name of Murdoch. There need be no hesitation in saying 
that, when Mr. M‘Gilchrist put his shoulder to the wheel, the wheel 
must move round till it came to where he wanted it. He (Mr. 
MacPherson) might therefore say that the Murdoch bursary was 
guaranteed. In their own Association, Mr. M‘Gilchrist had given 
great assistance to all the officials; he had also been a most liberal 
contributor of papers, by which they had all profited, and which 
reflected the highest credit on their author. It afforded him the 
greatest pleasure to make the presentation. But there was a more 
peculiar pleasure reserved for him in being asked to convey to Mrs. 
M‘Gilchrist the tokens of their respect and esteem which were before 
him; for all who were acquainted with her respected and esteemed her 
as a most worthy lady. 

The portrait was then unveiled, amid applause; and the other 
presents having been uncovered, Mr. MacPherson formally presented 
them to Mr. M‘Gilchrist, with the expression of the good-will of the 
members of the Association, and the hope that Mr. and Mrs. M‘Gilchrist 
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might be long spared to enjoy them. He then proposed the health of 
Mr. M'Gilchrist, which was responded to heartily ; the usual honours 
following. 

Mr. M'‘GitcurisT, in acknowledging the presentation, said he had 
certainly a very pleasant duty to perform in thanking them, on behalf 
of himself and his wife, both for the gifts and for the very kind way 
that Mr. MacPherson had expressed himself towards them. He could 
assure them that he appreciated their kindness very, very highly; and 
he was much pleased that his professional brethren had thought him 
worthy of such a handsome testimonial. With regard to the Murdoch 
bursary, he might say that it had taken ten years to bring the fund up 
to the present sum; but he thought that in less than that time they 
would be able to establish a bursary worthy of the name of William 
Murdoch. Unfortunately, Murdoch's fame was not generally known ; 
otherwise credit would have been given to that great inventor long 
before this—the centenary of gas lighting. He (Mr. M‘Gilchrist) had 
spent the happiest years of his life in connection with Gas Associations 
and gas managers; and he was really at a loss to know how the North 
British Association at this time favoured him with such a presentation. 
But the articles which had been presented to him and his wife would 
pass down to his successors as heirlooms, and be looked upon by them 
with pride as being tokens of the great kindness shown to their ancestor 
by his colleagues. 

The other toasts were: ‘‘The North British Association of Gas 
Managers,” proposed by Mr. R. Sutherland (Glasgow), and responded 
to by the President ; ‘‘ The Health of Mr. Carlow, the Secretary and 
Treasurer of the Association;’’ ‘The Artist ;"’ ‘‘The Chairman ;” 
‘‘ The Trades Associated with the Gas Industry ;"’ and ‘‘ The Health of 
Mr. MacPherson.” 


— 
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ORIENTAL GAS COMPANY, LIMITED. 





The Ordinary General Meeting of this Company was held last 
Wednesday, at No. 14, St. Mary Axe, E.C.—Mr. H. M‘Laucuian 
Back Ler in the chair. 


The Secretary (Mr. J. G. Drew) read the notice convening the 
meeting ; and the Directors’ report and the statement of accounts (see 
ante, p. 820) were taken as read. 

The CuHairMAN said the accounts submitted showed that during the 
year they had had the means of reducing some of the expenses—in a 
slight degree, it was true, because they were already very small; but, 
at the same time, with an increase of rental such as they had, they 
could not expect to have reduced them very materially. The main 
feature of the accounts struck one at once—viz., that, notwithstanding 
the average charges on the profits had been reduced, they still had 
a considerably less amount of profit than last year; the difference 
being £6787. Now, although this was the case, the amount against 
the profit under one item alone—viz., exchange—was £7636 more than 
in the preceding year. As regarded the working of the Company 
and the expenses, those were matters over which they had the mastery, 
and which the Directors exercised as well as they could on this side, 
and they believed that every economy was exercised on the other side. 
But respecting the rate of exchange, that was a matter in which 
they were perfectly helpless; and they must submit to the state of 
affairs as they found them. Of course, they regretted this very much ; 
but still there it was, and they must bear it. Nevertheless, the share- 
holders would see the Directors were able to recommend the same 
dividend as last year, and leave the amount of undivided profits at 
£12,319, which might help them on some future occasion if the 
exchange should be still further against the Company. Whether or 
not it would be so, it was impossible for him to predict ; but certainly 
at present things did not look very bright. He had no doubt the 
shareholders would have noticed that the reserve stood at the same 
figure as last year, when they added £2000 to it. Now that it had 
reached more than ro per cent. of the capital, the Directors thought 
that, when they came to a time such as the present, when the concern 
was not so prosperous as it had been, owing mainly—and he might say 
entirely—to the rate of exchange, it was not necessary to put by more 
than the amount already provided. When, however, they were in 
more fortunate circumstances, then he should say they might resume 
increasing the reserve; but it would be useless to cripple their final 
balance by taking £2000 from it, while they added to the reserve on the 
other side. This would be merely a question of book-keeping, for 
which there was no necessity at the present time. Then it would be 
noticed that there were loans on debentures to the amount of £42,020; 
while last year the amount stood at £45,770. They had managed to 
pay off some of the debentures as they fell due ; and the shareholders 
would see the Directors had done so with perfect ease—leaving a 
sufficient balance of cash for their purposes. The amount of the 
debentures being less, of course the interest under that head was 
also less, as would be seen by the general revenue account. The 
capital outlay during the year had been £1755, owing mainly to 
new pipes laid to take on new business; so really that was a satis- 
factory item. In this sum, he ought to mention, was also in- 
cluded the expenditure for the completion of the railway siding for the 
works. They had their coal supply at the present time under fortunate 
circumstances; and he did not see that those circumstances were 
liable to disturbance. The coal was received direct into the 
works by this new siding; and he believed its cost to the Company 
was less now than it had ever been. The other items in the accounts 
required very little comment. As regarded the revenue, the report 
explained that coke had not yielded so well owing to the competi- 
tion of the ‘‘up-country ’’ coke. Then respecting tar, there were large 
re Sear from Europe, which obliged the Directors in self- 
defence to reduce the price at Calcutta ; and he thought that measure 
helpful as regarded its future action—that was to say, that those 
who sent tar from Europe could not sell it on advantageous terms, 
owing to the reduction made by the Company—that it would discour- 
age them from repeating the operation. eae they had had an 
amalgamation of the suburbs with Calcutta; and this had been a 
very satisfactory thing for the Company, inasmuch as it had enabled 
them to obtain 560 more public lamps at a remunerative rate. The 
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increase of consumption among the natives was not very considerable 
The Directors were frequently drawing the attention of the Manager 
(Mr. D.C. Niven) to that ; and he wasquite sure, from the zeal which he 
evinced in other matters, that finally they would gain all that wasto be 
gained from the natives, but it was very difficult to get much out of them. 
They preferred things very cheap, although they might be inferior; 0 
they showed a partiality for cheap oil and cheap coke. Therefore it was 
not possible for the Company to go on very fast in increasing the con. 
sumption of gas and coke. He was very pleased to be able to report 
that the Directors had renewed the engagement with Mr. Niven for a 
further five years. Their Manager had shown himself so thoroughly 
apt at conducting the business entrusted to him, and he did it so 
worthily and ably, that it was really an advantage to the Company 
to have his continued services under the circumstances which pre- 
vailed at Calcutta, not trouble with the workmen or coal as in this 
country, but that greater trouble which seemed to faithfully remain 
by them—the rate of exchange, which was a serious matter for 
them. He did not know that it was necessary for him to say any- 
thing more. He had alluded to the principal topics in the report ; and 
the shareholders would see, tosummarize the situation, that they hada 
good reserve fund, amounting to ro per cent. of the capital, and they 
had £12,319 of undivided profit, after payment of the £18,000 re. 
quired for the dividend. This, he thought, was a very favourable 
state of affairs, and did not need any lengthened comment; and he 
hoped the statement would be gratifying to the shareholders. He 
dared not predict what the future would be; but he might say that at 
the present time everything was going on satisfactorily, except the 
exchange. He then moved—" That the report of the Directors and 
the statement of accounts be received and adopted.” 

Mr. C. Hitt seconded the motion, which was unanimously carried. 

On the proposition of the CHAIRMAN, seconded by Mr. J. Bracket 
GILL, a dividend of 6 per cent. (free of income-tax) was declared for 
the past six months, making, with the interim payment, ro per cent. for 
the year. 

Mr. Hitt next moved, and Mr. N. E. B. Garey seconded, the re. 
election of the retiring Directors (Messrs. Backler and Hammack). 

The motion was unanimously passed. 

The Auditors (Messrs. R. Hesketh Jonesand A. T. Eastman) were re- 
appointed, on the motion of Mr. EL.is, seconded by Mr. A. Cookson, 

The services of the Local Committee, Manager, Secretary, and staff 
having been duly acknowledged, 

Mr. Eastman proposed a vote of thanks to the Chairman and 
Directors ; remarking that the present were hard times for companies 
who had to deal with the unfortunate question of the depreciation of 
silver, in the way of making profits abroad, and then having to send 
them home at the heavy loss the low rate of exchange entailed. 

Mr. H. D. Extis, in seconding the motion, said he was sure that, 
during the time that had elapsed since the shareholders last met, the 
attention and anxiety of the Directors had been very much strained 
in regard to the matter of exchange. If the Chairman would allow 
him, he should like to say a few words on this question. It meant, 
in plain language, that £18,000 sent over from the other side melted 
down to £10,000 by the time it reached the Company. He was one 
of those individuals who liked to look on the bright side of 
things, if he could possibly find a bright side; and if they 
looked upon this question from the point of view of this country, they 
might discover a feeble ray of light tocheer them. He could remember 
the time, when he was in India, when the rupee was at a premium, and 
when £1000 sent over from this country did not produce 10,000 rupees ; 
but now £1000 would produce 18,ooo rupees. He thought that this toa 
certain extent pointed to a favourable channel for English capital to run 
into. Just as water ran into a channel down hill, so capital would run 
into the most favourable channel for its application ; and if English gold 
could be sent out to produce a currency premium of 80 per cent. of its 
value, he thought it must inevitably tend to go out there, and so increase 
the volume of trade and commercial enterprise. ‘The Company were 
not sending out further capital just now; and therefore such an 
operation did not directly affect them. But he thought that 
a great undertaking like theirs, which was employed in supply- 
ing a necessary every-day commodity, must be benefited to a 
considerable extent by the increase of trade and enterprise produced 
by the general flowing of capital into the country where they carried 
on their operations; and to that extent they would gain something by the 
high rate of exchange. Of course, he was looking at the matter from 
the point of view of this country ; but when they came to send profits 
back, then they were hit. In the long run, however, this high rate of 
exchange would attract capital out to India ; and, if it did, he thought 
the Company must benefit by it to a great extent. 

The motion was cordially agreed to. 

The Cuarrman, in replying for himself and his colleagues, said he was 
very thankful to Mr. Ellis for expressing himself as he had done in 
regard to the rate of exchange, because he had found some difficulty 
in arriving at the same result in his own mind; but it was comforting 
to find there was someone who could come to cheer them up. 

This concluded the proceedings. 
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The Gas and Water Works at Altona.—The Municipality of Altona 
(near Hamburg) are about to raise a loan of £500,000, for the purpose 
of purchasing the local gas and water undertakings. 

The Electric Lighting Scheme at Burnley.—The Burnley Cor- 
poration have accepted tenders amounting to £9316 for electric lighting 
plant. At the last meeting of the Town Council, it was stated that the 
original estimate was £19,000, and application had been made to the 
Local Government Board for power to borrow £23,000. The lighting 
area is to be 2200 yards; but provision will be made at the supply 
station for extensions if necessary. 

The Proposed Purchase of the Runcorn Water-Works by the 
Local Authority.—The Runcorn Improvement Commissioners have 
for some time had under consideration the purchase of the Runcorn, 
Halton, and Weston Water-Works; and at a meeting last Tuesday, 
they resolved to give £67,500 for the undertaking. Resolutions to this 
effect were passed ; and it was decided to promote the necessary Bill in 
the ensuing session. The capital of the Company is £53,400. 
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BAHIA GAS COMPANY, LIMITED. 


The Ordinary Half-Yearly Meeting of this Company was held last 
Thursday, at No. 9, Queen Street Place, E.C.—Mr. Epwarp Horner in 


the chair. 

The SecrETARY (Mr. T. Guyatt) read the notice convening the 
meeting ; and the Directors’ report and the statement of accounts were 
taken as read. The former showed that the amount brought forward 
from the previous half year was £3788; and the balance available for 
division was £10,077. Out of this, the Directors recommended the 
usual payments on the preference shares (less income-tax), and a divi- 
dend at the rate of 8 per cent. per annum (free of income-tax) on the 
ordinary shares. This would absorb £6225; leaving £3852 to be 
carried forward. The report further stated, concerning the termina- 
tion of the concession, that since the meeting of the shareholders in 
May last (when an arrangement had been entered into for the con- 
tinuance of the supply of gas for three months—viz., until Aug. 9), a 
further arrangement for six months had been made, which would end 
on Feb. 9 next. Strong representations had been made to the authori- 
ties in Bahia by the Manager as to the unfairness to the Company of a 
prolongation for another short period, especially having regard to their 
conduct in dealing with the Company; and they had been informed 
that the Company would not be willing to continue the supply of gas 
after Feb. 9 for a shorter term than one year. 

The CHAIRMAN moved the adoption of the report and accounts; 
and, referring first to the revenue account, said it would be seen that 
the receipts for the half year amounted to £21,863. For the corre- 
sponding period of last year, they were £19,502; so that there had 
been an increase of £2360. Eliminating the item of exchange in the 
two half years, the ordinary expenditure was £298 less; thus show- 
ing that great care had been taken in the matter of expenditure, where 
care could be exercised. The question of exchange was a very 
serious one, over which, however, the Company had no control. 
At the meeting of the shareholders twelve months ago, it was thought 
that £2347 loss on exchange was a very formidable item ; but the total 
for the past half year was £5190. Notwithstanding this very large 
increase, the result of the half-year’s working enabled the Directors 
to recommend a dividend at the rate of 8 per cent. per annum 
on the ordinary capital, which he hoped would be considered satis- 
factory by the shareholders. Alluding to the balance-sheet, he said 
it would be seen that the amount owing for the public lamps 
and public establishments had reached the large total of £14,437, 
or £4037 more than at June, 1891. In addition to this want of con- 
sideration for the Company in the matter of gas supplied (payment 
for which was due on the 5th of the month following delivery), the 
authorities, particularly the Fiscal Engineer, were treating the Company 
with very great injustice, by inflicting fines for the public lamps, alleged 
to be unlighted or with small lights. So irksome had the position 
become, that their Manager had been compelled to make very strong 
representations to the Governor against the unfair treatment ; at the 
same time intimating that, unless an alteration was immediately made, 
and the arrears for the public lighting paid, it would not suit the Com- 
pany to continue the service after Feb. 9 next, and that arrangements 
would be made for discontinuing the supply of gas on that date. 

Mr. Horatio BRoTHERs seconded the motion. 

Mr. MacHELL thought that, with the exception of the loss on 
exchange, the accounts were satisfactory. The question of exchange 
was a serious one for many companies. He was a shareholder of the 
Western Brazilian Telegraph Company ; and their dividend had, in 
consequence of the loss, been reduced 1 per cent. 

The motion was unanimously carried. 

On the proposition of the CHAIRMAN, seconded by Mr. BroTHeErs, 
the dividends recommended in the Directors’ report were declared. 

The CHAIRMAN moved the re-election of the retiring Directors 
(Messrs. Horatio Brothers and H. W. Andrews). 

Mr. H. Fintay, in seconding the motion, remarked that Mr. Horatio 
Brothers had been associated with the undertaking for something 
like twenty years. Hecame into it when it was in very low water ; 
and had done a great deal to work up the property. As to Mr. 
Andrews, he had been out to Bahia, and was therefore well acquainted 
with the affairs of the Company there. 

The motion having been passed, 

The re-appointment of the retiring Auditor (Mr. Magnus Ohren) was 
unanimously agreed to. 

On the motion of Mr. JaBEz Cuurcu, seconded by Mr. H. L. 
ANDREws, a vote of thanks was passed to the Chairman and Direc- 
tors; and afterwards the services of the Engineer (Mr. G. Martin), 
the Secretary, and the staff were suitably acknowledged. 

The proceedings then terminated. 
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AN ELECTRIC LIGHTING FATALITY AT BROMPTON. 


A Man Killed by an Electric Shock, 
On Monday last week, Mr. L. Drew held an inquiry, at the 
Kensington Town Hall, into the circumstances attending the death of 
Thomas P, Lang, aged 22, an assistant-fitter in the service of the 


House-to-House Electric Lighting Company. 

Mr. Hurp, solicitor, appeared for the Company; Mr. E. FARMER 
represented the relatives of the deceased. 

The Coroner, in opening the proceedings, remarked that the case 
was one of peculiar interest to the scientific world; it being a death 
caused by electricity. 

Evidence of identification having been taken, 

David Fones, a jointer in the service of the Company, said that Lang 
Was working with him on the previous Wednesday in Roland Gardens, 
Brompton Road. Lang wasin a box ; and the witness signalled to him 
to draw back one cable. Deceased drew it about a foot, and it then 
Stopped. Witness looked out of his box, and saw Lang in a bending 
position over the wire. He went to his assistance, and discovered that 
the wire was attached to his hand. When witness saw the position 
Lang was in, he ran back to his own box, and procured an axe, with 








which he severed the cable. It was well protected by rubber, and had 


this been perfect the deceased could not have received the shock. 
Lang was grasping the cable ; and, immediately it was severed, he fell 
to the ground on his head. The whole thing happened in about half a 
minute. They were engaged making a connection with a private 
house; but the wire was in the main road. 

The Coroner: In a case of this kind, was it necessary to make a 
circuit to get a shock ? 

Witness: Yes. 

Then how would the circuit be made ?—By the deceased grasping 
the wire, and placing his other hand on his box. 

In answer to Mr. Hurp, witness said it was quite likely that, in draw- 
ing back the cable, the deceased might have rubbed the india-rubber 
covering against the edge of the pipe, and thus exposed the copper 
wire. The whole current would then enter the man’s body. The 
current was turned off at eleven o’clock in the morning, and on at 
three o’clock in the afternoon. It would take them about an hour to 
replace the cable; but, having finished the connection, witness con- 
sklaied the job at an end. 

Albert Saxby, a plasterer, who was passing Roland Gardens at the 
time of the occurrence, gave similar evidence. 

Mr. H. W. Bowden, Engineer and Assistant-Manager to the Com- 
pany, deposed that he had carefully examined the cable, and had no 
hesitation in saying that it was one upon which any man could safely 
work with the current on. 

The Coroner: Can you account for the accident ? 

Witness: I think that, while the man was pulling the cable out, 
he must have come to a part where the rubber was off the wire. The 
part of the cable where it touched the man’s hand is bare, and the 
copper wire is exposed. It is dangerous to touch the bare wire. 

Are the wires ever examined ?—Yes; they are tested whenever an 
installation is made. 

In answer to a juror, witness said he was of opinion that the cause 
of death was the severing of the covering of the wire. He could not 
say whether the rubber was removed before the accident, or by the 
heat of the man’s hand. He was confident that there was not sufficient 
leakage of electricity to earth to have caused death. 

What was the strength of the current ?—2000 volts. 

A letter was handed in from the Company to the deceased, in which 
he was cautioned against touching the wires without wearing the india- 
rubber gloves which are provided. 

Witness said rats could get into the pipes; and they might have 
eaten the rubber. He had known of cases of the kind. 

Dr. H. A. Clowes stated that, on the day in question, the deceased 
was brought to the Queen’s Jubilee Hospital at 4.20. He was dead 
upon admission, and there was a strong smell of burning, not unlike 
gas. The palm of the hand and fingers were burned and charred. 
There was congestion of the face and neck, and suffusion of the eyes ; 
and in other cases of death from an electric shock, the same symptoms 
had been observed. So far as he could see, there was no burning or 
singeing about the clothes. His boots were examined, in order to 
ascertain how he had made the circuit; but nothing could be found. 
A post-mortem examination had since been carried out; and the conges- 
tion was still noticeable. No singeing of the hair could be found. 
There was not a clot of blood in the whole of the body; and this was 
remarkable. 

The Coroner: You have heard{that there was a shock of 2000 volts. 
That would cause instantaneous death ? 

Witness : The cause of death was shock from the electricity. This 
makes the sixth case that has occurred in England. 

The Coroner, in summing up, pointed out that the deceased had 
not obeyed his orders by wearing gloves, because the Manager had 
stated that, if these had been worn, the accident would not have 
occurred. 

Fones (recalled) said he had received a letter from the Company 
about wearing glcves, but he had not done so. 

The Coroner : In spite of the orders ? 

Witness : We did not think them necessary. 

The jury returned a verdict of ‘‘ Accidental death;"’ adding, as a 
rider, that they did not attach any blame to the Company. 


— 


The Scarcity of Natural Gas in Ohio.—It is reported that the 
supply of natural gas in Ohio is falling off to such an extent, that it has 
to be forced through the mains by pumps. Two or three years ago, 
nearly every well gave out gas at great pressure. 

Water-Works Extensions at Bishop Auckland.—On behalf of the 
Local Government Board, Colonel Luard held an inquiry at Bishop 
Auckland, last Thursday week, concerning an application by the Local 
Authority for sanction to borrow a further sum of £2500 for the com- 
pletion of the water undertaking. There was no opposition. 

Sales of Stock and Shares.—Last Wednesday, 50 shares in the 
Kildwick Parish Gas Company were sold by auction at Bradford at 
£12 15s. each; and six original shares in the Clayton and Allerton Gas 
Company, at £18 apiece.——At Lynn, a few days ago, £100 of the 
general stock of the Lynn Gas Company realized £172, and £200 pro- 
duced £328. On the same occasion, two lots of ten £5 shares in the 
Hunstanton Gas Company were disposed of at £51; and five similar lots, 
at {1 less.——Ten 34 per cent. £20 bonds of the Newark Corporation 
Water Department have lately changed hands at £204.——At a recent 
sale by auction, the following prices were realized for stock of the 
Tonbridge Gas Company; £50 “A” stock (10 per cent.), £111; £30 of 
similar stock, £67 10s. ; two £50 parcels of ‘‘B” stock (7 per cent.), 
£77 tos. and £78 1os.; £30 of similar stock £50; £33 15s. of ditto, 
£55 10s. On the same occasion, ten £10 shares in the Leatherhead and 
District Water Company fetched {£10 5s. per share; five others, £10 7s. 
each; and another parcel of five, £10 6s. each.——At the Mart, 
Tokenhouse Yard, last Thursday, 350 new ordinary {10 shares in the 
Southend Gas Company, interest at 7 per cent., were disposed of at prices 
ranging from {14 2s. 6d. to £14 7s. 6d. per share—the greater number 
fetching £14 5s. each. The total amount realized by the sale was 
£4986.——Ten {20 ‘'E” shares in the Godalming Gas Company were 
recently sold by auction, and realized the following prices: Two, £33 
ros, each ; four, £34 each; four, £34 tos. each. 











914 
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(Lord BALFouR OF BuRLEIGH, Chairman; Sir G. B. Bruce, Sir A. 
GEIKIE, Professor DEwar, Dr. W. OGLE, Mr. G. H. Hitt, and 
Mr. J. MANSERGH, Commissioners.) 

Twenty-second Day—Friday, Oct. 21. 


Mr. C. E. De Rance, C.E., F.R.S., member of the Loyal Meteoro- 
logical and Geographical Societies, and Secretary of the Underground 
Water Committee of the British Association, was the first witness 
called to-day. In answer to the CuarrMAN, he stated that he had 
paid special attention to the subject of underground water. He had 
made an examination of the north-western portion of the county of 
Kent (which included, to a great extent, the district of the Kent Water 
Company), and also Kent generally, for water purposes for the London, 
Chatham, and Dover Railway Company. There were four different 
methods by which the water absorbed in the chalk might be said to 
reach it—by rain falling on bare chalk; rain falling on patches of 
impermeable drift clay, off which it flowed by gravitation, and was 
absorbed in the chalk at the edges (which Professor Boyd-Dawkins 
had called the ‘‘ umbrella’’ method) ; rain falling on impermeable ter- 
tiary outliers ; and rain falling on impermeable tertiary outliers, and 
being directly delivered to the chalk beneath them by natural swallow- 
holes. No doubt there were many instances of these holes in the 
district ; and there were also those very remarkable artificial openings 
which were known as the “ Dane holes,’’ which were excavated in the 
face of the tertiaries. These were very numerous along the North Kent 
area; and they had been investigated by local societies. These holes were 
supposed to have been made by the Danes, when they inhabited the 
district, for the storeage of corn and other valuables. A large number 
had been found ; and no doubt a greater number still were not known, 
because the apertures of these dry wells became covered up in the 
woods. Sometimes a heading, or large chamber, was driven, termi- 
nating within 4 or 5 feet of the chamber in the next shaft, as though 
the holes belonged to different tribes or families; and there was evidence 
that they were formed upon some comprehensive plan. In the calcu- 
lations he had made, he began with the well-known fact than an inch 
of rain absorbed gave 40,000 gallons per day. He took the drainage 
area at 110 miles; and he ascertained that the maximum yield had not 
yet been reached. He found the Kent Company were only pumping 
about 14,000,000 gallons of water per day; and, so far as he was able 
to learn, they had never, except under exceptional circumstances, pumped 
more than 17,000,000 gallons in one day. Calculating out the 17,000,000 
gallons per day over their present drainage, on the area he conceived 
as drained by their wells, it only amounted to 3% inches of rain per 
annum ; and taking it at 14,000,000 gallons, it would be considerably 
less. Consequently, as he believed, from his general experience of 
porous rocks in various parts of the country, that the district was 
capable of yielding 10 inches, it seemed to him that they had a very 
considerable margin to the good. This rested on the assumption that 
the ro inches of rain percolated. They could only judge of one dis- 
trict by another. They had the fact that chalk was capable of holding 
more than 2 gallons of water per cubic foot ; whereas the sandstone 
which was so largely pumped by Nottingham, Liverpool, and other 
towns, would hold only about 0°75 of a gallon. So that it would 
appear that the chalk was capable of containing more than twice 
as much as the sandstone. If this was so, it had an important 
relation to the quantity of water the chalk could yield ; because, ina 
district with which he was very well acquainted in the neighbourhood 
of St. Helens, he had occasion to find out the exact yield of water from 
a triangular tract of new red sandstone which was almost entirely 
surrounded by impermeable coal measures. By ascertaining the quan- 
tity of water pumped by the various public and private authorities, he 
found that the total yield year by year, without any diminution, 
amounted exactly to 10 inches of rainfall. If chalk could hold more 
than sandstone, it seemed to be a very fair assumption to make that 
it would be able to give out a similar quantity. Looking at the matter 
in a general way, he thought that the conditions of the percolation 
experiments were altogether so different from those in Nature, that, 
except as a useful comparison, they were really of very little 
value. He had taken into account the number of inches of rain which 
actually fell on the district in question. There was more than 
30 inches on the high, and nearly 30 inches on the low ground; and 
therefore he considered they were pretty right in taking one-third of 
the rainfall. It would be safe to give one-third to this particular 
district ; and that would be 3 inches. He had taken four different 
stations on Mr. Symons'’s rainfall area—three of them over ten years, 
and one (a high station, at about 600 feet) for four years; and, 
averaging these, they worked out to about 27? inches. These places 
were at Westerham, in the south-western corner of the Kent Com- 
pany’s district. They were 811 feet above Ordnance datum; and 
the average was 30°60 inches of rainfall—Greenwich Observatory 
averaging for the ten years 23°09 inches. He had also a gauge belong- 
ing to the Company’s works at Knockholt, 800 feet above Ordnance 
datum ; and the average was about 36 inches. The other assumption 
he made was that they could get a large portion of this water which 
percolated. Theoretically, they might suppose that, if any diminution 
took place, it would be in the higher regions, where seasonal variation 
was greatest from natural causes, and that, if any artificial abstraction 
of water took place, it would be there that the pinch would be first 
found. As far as this particular works was concerned, he believed it 
would be ascertained, upon investigation, that the supposed depletion 
was due more to natural causes than anything else. He had on 
several occasions made inquiries in regard to the Cray during the last 
ten years, when he was employed in the district. The general con- 
clusion he came to was that, at present, practically no diminution had 
taken place. The one great cause of the belief that it had done so was 
due to the sewering of the Cray. The valley of this river had been 
sewered ; and a great deal of the work was carried through very heavily 
watered strata, and below the water-level. He knew, from his own 
experience, that, after a sewer had been constructed in watery strata, 
notwithstanding that it was made water-tight, all the local wells had 
subsequently run dry, simply because the sewer in the water-bearing 
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strata had formed a plane of weakness along which the land water was 
travelling outside the sewer. He thought that the present high level 
of the Deptford wells showed that the volume of water taken was not 
in excess of that received—that, in other words, they were not at pre. 
sent trading upon capital. 

The Cuairman: We know that, to some extent, drawing off from 
14,000,000 to 17,000,000 gallons of water does affect the natural sources 
of the springs. Does not that raise a presumption in your mind that 
if much more than this were taken, the influence would be more 
seriously felt, and that it is therefore improbable that such a supply 
as 44,000,000 gallons could be obtained ? : 

Witness said no. He intended, by 44,000,000 gallons, to say that this 
was the quantity he believed would go in, on an average, every year : 
but, of course, if they sponged and squeezed it, they could not get ‘quite 
so much out of it. He had stated that the sources of supply would be 
capable of producing 44,000,000 gallons per day from the chalk; byt 
he also meant that this would be obtained from the impermeable 
tertiaries. There must be a balance of waste; but he gave no credit 
whatever for a very considerable tertiary and drift area overlying the 
chalk. It appeared to him that one balanced the other ; and it might 
therefore be fairly supposed that a very considerable portion of the 
whole of the water absorbed might be obtained. He had no doubt 
that some portion of it might be coming out in the bed of the river: 
and so they could take for human consumption what was at present 
wasted. At Grays they had so small a gathering-ground that, when a 
number of people commenced pumping, they pumped all the fresh 
water that fell upon it; and, this being so, a reversal of circulation 
took place. This was the reason for those wells being salt. At Liver. 
pool they had a similar thing; and it was gradually becoming worse, 
Asked why 16 inches of rainfall should be supposed to be absorbed 
over the area of which he had spoken as ready to be brought into 
contribution to the water supply of London, as against 10 inches 
elsewhere, witness explained that the quantity of water which 
could be held in rock depended upon the interspaces between the 
grains of the rock. In the chalk these were so small that a micro- 
scope was required to see them ; while in the case of green sand, the 
grains were large enough to be visible with the naked eye, and were 
loosely aggregated so as to give free facility for water to move in all 
directions, and justify the estimate of 16 inches, or even show it to 
be too small. It was true that this estimate was an assumption; but 
it was one based on the facts that compact red sandstone would 
absorb 10 inches, and that the green sands were much more porous 
than it—so much more so, in fact, that he assumed they would hold 
very nearly twice as much as the other. 

Examined by Sir A. GEIKIE as to his statement that, in the area served 
by the Kent Water Company’s works, there were 110 square miles of 
chalk, witness mentioned that he had neglected any quantity of 
water that might get into this formation through the various drifts 
upon it; and in this way his estimate of the water to be obtained 
was, he should consider, under the mark. There would, he thought, 
be a very large accession to the chalk draining from the various 
impermeable areas. When he spoke of a daily yield of 44,000,000 
gallons being considerably augmented by water flowing off the tertiary 
area, he thought the word ‘‘augmented’’ was hardly the one to be 
used, as the augmentation was only in the sense that the water which 
came from that area replaced water which went from the chalk. To 
the faults of which he spoke in the Thames Valley, and their bearing 
on the distribution of water in the Lower Thames, he attached con- 
siderable weight. He had paid great attention to faults in various 
parts of the country; and the universal experience he had was that 
the fissure of the fault was invariably filled with the material that was 
originally above it, before denudation took place. With regard to the 
faults which occurred near Greenwich, he considered them to be a 
series of fractures in a definite south-west and north-east direction; 
and took it that all of them tended to raise the flow of water, and 
throw it out in springs; but he had no information to give with re- 
spect to the quantity that came out, as he was afraid no gaugings had 
been made. With reference to the way in which the water issued, he 
observed that they saw it in some places well up in the bed of the 
Thames—coming up, between tide marks, under pressure. He had 
only noticed this in one place; but he believed it extended along the 
bed of the Thames for a considerable distance. This was water 
running to waste; and men who were acquainted with it spoke of its 
purity. Proceeding to deal with the basin of the Medway, witness 
pointed out that there were 55 miles of bare chalk there ; and he said 
he should take it as a district eminently suitable for sinking wells in. 
Just now, a comparatively small supply of water was taken from it. It 
was exceedingly open, with a great deal of grass land—very similar to 
the area now embraced by the Kent Company ; and the rainfall on it 
was about the same as that over the other area. He knew the nature 
of the overlying deposits; and he thought many of the loams were 
porous, and the ‘‘umbrella’”’ arrangement very largely in evidence. 
He added that while of the bare chalk there was 55 square miles, of the 
drift-covered chalk there was 25 square miles—making a total area of 
80 available square miles; and if the 10 inches of water that went in 
could not be taken out, this would be compensated by the impermeable 
areas not accounted for. Speaking on the subject of fissures, witness 
remarked that he did not believe much in them. He did not say that near 
the surface they did not form guides and ductsto the chalk water ; but 
he was of opinion that, if it were true that the water derived from 
rain flowed through the fissures, and was obtained entirely therefrom 
by pumping, then the chalk water obtained should not have its 
peculiar character, for it contained a large amount of carbonate of 
lime. If it passed through the chalk as through a pipe, it would not 
take up this quantity of the carbonate. Again, they had the chalk 
waters going in full of organic impurity, and coming out perfectly 
good—the chalk acting as a filter; but, if the waters flowed simply 
through the fissures as through drains, they would come out precisely 
as they went in. Replying to further questions, witness alluded to the 
large quantity of water that was travelling in a south-easterly direction 
from the Lea Valley towards the Thames; and he pointed out 
that there were in the strata a north and a south line of disturbance 
eastwards of the Lea, and that if the water was not pumped, it woul 
flow into the Thames. There was not, to his knowledge, any evidence 
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of a large volume of water getting into the Thames on the north side, 
such as he had shown to be the case on the south side. 

Interrogated by Mr. Hit as to the effect on the surface of pumping 
large quantities of water, witness pointed out that it would depend 
upon the osition of the wells. If they pumped a great deal near the 
margin of their basin, it was perfectly obvious that they must in a 
short time make an impression on the streams; but if they put the 
wells in other well-chosen localities, where the strata were water-logged, 
there would not, he thought, be any appreciable effect on the volume 
of the streams. : ’ 

In reply to Professor Dewar, witness explained that water never 
came away from the chalk unless this was saturated. That water 
had been sometimes called ‘‘ water of porosity,’’ and sometimes 
«water of capillarity.'’ But, in any case, they did not obtain any 
supply from the chalk until it was saturated; and when it did yield 
water, it was when pressure of water upon it was relieved from 
below. He had no experiments to show the rate of the percolation 
through the chalk under normal pressure; but, when saturated, water 
dribbled away from it the moment pressure was put on. 

Sir #. Evans, the Vice-President of the Royal Society and Chairman 
of the Hertfordshire County Council, was then called. He put before 
the Commission the results which had followed the percolation of a 
certain number of inches of water through the soil under his own obser- 
vation. They were obtained from gauges kept at Nash Mills, Hemel 
Hempstead, for more than 50 years. The average amount of rainfall 
that percolated through 3 feet of soil overgrown by vegetation he cal- 
culated at about 74 inches. The gauges were covered with grass; 
and therefore he thought they gave a trustworthy example of what 
went on in Nature. In places where there was no vegetation, a little 
more percolation took place. Two gauges, made under precisely simi- 
lar conditions, would give a slightly varying result; but it was worthy 
ofconfidence. He divided the year intosummerand winter. There was 
less percolation in the former than in the latter season, partly on account 
of the increased vegetation and evaporation. Of late years, they had 
constructed new gauges ; and there were certain discrepancies in them 
which were somewhat difficult to account for. The figures arrived 
atin the previous calculations could not, however, be far from the 
truth. In studying percolation, the one great point was that they 
must consider the manner in which the rain fell. If they had a suc- 
cession of heavy rains which saturated the soil, the amount would be 
found to be very much greater. In the summer months, in some 
cases, even with a fall of as much as 18 inches, no water passed through 
some of the gauges. His impression was that the variation between 
the chalk and the soil arose partly from the capillarity of the chalk. 
Taking certain sets of three years, the average of percolation was not 
greater than from 3 to ginches. If they were to rely on soil of this 
kind fora water supply, they must take the minimum. The mean 
annual rainfall in Hertfordshire he took as somewhere about 264 inches. 
In 1888-9 the percolation was good. There was nearly 11} inches of 
rain which apparently percolated at that time; and the summer per- 
colation was 3inches. In the year 1860, with 363 inches of rain falling, 
the total amount that seemed to have percolated was only 124 inches. 
The years 1877 to 1880 were what he called dry ones. 

Asked by Mr. Hitt whether, looking at the supply being taken in 
three consecutive dry years, in the second year of the three no 
advantage would be gained from water stored (say) from previous wet 
seasons, witness said he should imagine that it would take two years, 
or possibly three, before the raising of the plane of saturation during 
an extremely wet year was entirely done away with; but a great deal 
depended upon the way in which the rain fell. He had alluded to 
16 inches of loss if the rain fell gradually through the summer ; but if 
it came in heavy rainfalls, the water would be all lost. 

Mr. HILL: You might have the same quantity, or much less. You 
might have ro inches where water came off, if it fell at short periods 
heavily ? 

Witness : That is exactly what I wished to point out to the Com- 
mission. It is quite a mistake to suppose that you can say any 
percentage of the rainfall descends to the springs. You find it is 
stated that a third or a fourth of the rainfall finds its way down; but 
such a statement is, to my mind, absolutely fallacious and deceptive. 

Mr. ManserGH : You have given us an illustration of the lowering 
of the plane of saturation owing to diminished percolation in a dry 
year. Are we to understand your view to be that the result would be 
just the same if, from the lower part of the valley, you pumped a larger 
quantity ? 

Witness : Very much the same. 

Sir A. GEIKIE re-directed attention to the question of the influence 
of the pumping in the valley of the River Lea. He said the witness had 
stated very positively his opinion that the effect of pumping was to 
lower the level of the streams; he said that it must be so. 

Witness: According to my view of the matter. 

Sir A. GeIk1e remarked that one did not doubt for a moment that 
pumping would lower the level in the cone of depression ; but he said 
he was rather anxious to get from the witness what were the facts that 
led him to believe that Water Companies’ pumping affected the water- 
level in the upper parts of the stream. 

_ Witness replied that they had the cone of depression near the pump- 
ing, and the level was lowered ; but this was filled up there, and com- 
pensated for again by water higher up the stream. 

That may be so; but I fail to see that pumping going on and the 
quantity taken out would really lower the upper waters ?—I do not say 
myself that you can get any physical proof that it is so; but I think 
that the theory is absolutely true. The water taken away by pump- 
ing must be supplied by water which would otherwise have found its 
way into the river. 

Itis, then, a matter of theory ?—It is a matter of theory; but I believe 
that theory so strongly that I regard it almost as a matter of fact. 

On being asked to look for a moment on the effects of pumping on 
the Chadwell Spring—one of the Companies’ pumping-stations being 
not very far therefrom, and pumping a large quantity of water, but 
producing no visible effect on the yield of the spring—witness men- 
tioned that, as had been pointed out, the spring was apparently in 
communication with some of the springs in the chalk. He knew of 
another of those large springs which delivered a considerable quantity 





of water, but was to some extent dependent on the tertiary formation 
—that was, on the water which found its way into the swallow holes. 
Then, if they were pumping in the neighbourhood of these streams, 
naturally the delivery, coming from a distance, would be affected by the 
cone of depression which was formed in the immediate neighbourhood. 
Asked if he did not think, apart altogether from the source from which 
the water came, if the level was lowered by pumping, it would be felt 
near the neighbourhood of the pumping first of all, rather than at a 
distance from it, witness said it depended upon the proportion the 
pumping bore to the stream that was going by. Subsequently, witness 
added a statement, to which the Commission promised to give par- 
ticular attention, that, at some of the sewage works along the valley of 
the Lea, the sewage found its way into the soil more rapidly when the 
Water Companies’ pumps were not going than it did when they were 
being worked. In conclusion, he requested permission to make a 
remark with regard to the right claimed by companies to take the 
whole of the water within their areas, irrespective of the interests of 
the neighbourhoods, and of those who were interested in the streams. 

The CuHarrMANn: That isa question for Parliament. 

Witness : It is a very widequestion. Imerely wish to enter a protest 
against it on behalf of the County of Hertford. 

Mr. Colin Docwra, of the firm of Messrs. T. Docwra and Son, well 
sinkers and contractors for public works, who have been actively 
employed for the past 60 years in sinking wells in the London Basin 
and elsewhere, related experiences which, in his estimation, showed 
that the standing level of the water in the Upper Lea Valley was in 
some wells higher than it was from seven to twelve years ago; and 
he expressed the opinion that other wells might be sunk on sites 
judiciously selected. 

In reply to Mr. HILL, witness remarked that only a very slight effect 
had been produced on adjoining wells by the sinking of those which 
his firm had constructed; but in certain cases the works had been 
known to affect wells some distance—say, about a mile—away. As to 
fissures in the chalk, in several places they met with many; and they 
had been found in most of the wells in the Lea Valley. Concerning 
disappointments in getting water, he could only speak of one well 
which they had sunk as a failure, or a partial failure, and this was one 
that they put down for the Cheshunt Local Board; and there, in his 
opinion, they did not golowenough. The largest quantity they had ever 
obtained from any of these wells was 4,500,000 gallons in 24 hours’ 
continuous pumping. 

Mr. T. E. Young, F.1.A., was next called to speak to the comparative 
mortality from typhoid fever in the area served by the Kent Water 
Company, and in those supplied by the other seven Companies; and 
he stated that they could not trace to the Thames or the Lea water, as 
filtered by the Companies, the diseases which were usually supposed 
to result from drinking impure water. 

The Commission then adjourned till Nov. 15. 


Twenty-third Day—Tuesday, Nov. 15. 

On the resumption of the inquiry to-day, evidence was given as to 
the character of the river water supplies from a chemical standpoint. 

Dr. W. Odling, F.R.S. (Professor of Chemistry at the University of 
Oxford), was the first witnessexamined. He mentioned that fora quarter 
of a century he had been concerned with questions of water supply, 
and had been associated professionally with Dr. Frankland, and latterly 
with Mr. Crookes and the late Dr. Meymott Tidy, in connection with 
the river-derived water supplies of London. He was engaged with Dr. 
Frankland in the analysis of the water for the last Royal Commission ; 
and with the other gentlemen, under instructions from the Metropolitan 
Water Companies, in making a further examination of the water. He 
then submitted some general evidence as to the superiority of the river 
supplies of London, in respect of their freedom from coloured tint and 
from excessive hardness and turbidity. He said the colour of the 
water was habitually good; it being very much less tinted than the 
filtered Severn water and that of Loch Katrine. With regard to 
turbidity, it was generally quite bright ; but occasionally cases occurred 
in which the filtration was not so effective. Mr. Crookes had found 
that only 12 out of 23,000 samples were decidedly turbid. As to hard- 
ness, this varied a little. Generally, the supply from the Thames had 
from 14 to 17 degrees of hardness; and it was somewhat less in summer 
and autumn than in winter and spring. The hardness of the New 
River supply was substantially the same as that of the Thames water. 
That of the East London Water Company was to an insignificant extent 
harder. That of the Kent was about 20 degrees, or an average of 
4 degrees harder. Personally, he should be very content if the river 
supply was somewhat less hard than it was; but when one had experi- 
ence not only of the supply in London, but also of much harder supplies 
in other centres, one could not say that the hardness of the former made 
it unfit for use. Calling attention next to considerations—medical, 
chemical, and bacteriological—as evidence of the wholesomeness of 
the supply, he pointed out that the Registrar-General’s tables estab- 
lished the ordinary low death-rate of London, and its steadily decreas- 
ing death-rate from zymotic, and especially typhoid diseases; and he 
observed that the only point was as to the non-influence of outbreaks 
of typhoid fever or zymotic disease in the up-river districts on the 
corresponding death-rates of London. They would, for example, find 
that, in the period 1869-70-71, there was an appreciable typhoid out- 
break at a good many up-river towns—at Chertsey, Oxford (which at 
that time discharged its sewage untreated into the Thames), Reading, 
Abingdon, and Eton; and also in the Lea basin, at Ware and Hert- 
ford. But there was no perceptible increase in the death-rate from 
typhoid in London. 

The Cuairman: Do you put it before us that no degree of danger 
is imparted to water, as delivered by the Water Companies, by such 
an outbreak of fever in the upper reaches of the rivers as you have 
indicated ? 

Witness replied to this extent—that there was no increase noticeable. 
He added that there was another similar instance. The occasions of 
outbreaks of typhoid in the towns on the upper reaches of the river 
were not very frequent; but there was a distinct one at Chertsey in 
1885, and that was accompanied by a steadily diminishing typhoid 
death-rate in London. As to the extent of this outbreak, the average 
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number of deaths from typhoid fever in Chertsey from 1868 to 1891 
was 5°4, while in 1885 it was’31, in a population at the time of 24,000 or 
25,000. It was evident, he affirmed, that no general outbreak of fever 
or zymotic disease was traceable to the water supply furnished from 
its present sources ; and they had it in evidence that the great bulk of 
the towns on the Thames—the large towns representing a population 
of probably 500,o0o—had ceased to discharge untreated sewage into the 
river, so that there had been a great removal of the untreated ejecta of 
the population. 

The CuHairMAN: Are you satisfied with the state of matters now 
existing as regards the treatment of the sewage from the places above 
the intakes of the Water Companies ? 

Witness replied that he had seen a good many of the systems at 
different times ; but, of course, it was a question of continuous watch- 
ing, which he did not pretend to at all. He only knew well what took 
place at Oxford ; and of this he should speak later on. Coming to the 
extreme dilution and reduction to an exceedingly minute proportion of 
the amount of sewage or like matter which still found its way into the 
rivers, he said he noticed that this brought in the question very much 
of what had been called the ‘‘ sentimental objection,’”’ which he wished 
to point out had no substantial foundation. People had an idea that, 
because a certain quantity of sewage was discharged into a river— 
whether it was a large or a small proportion did not matter; it was 
sewage and nastiness, and this was sufficient—the water was polluted 
by it. He called attention to the extremely minute proportion of any 
addition of this kind, supposing it to remain in the river unchanged ; 
and this was making a very great supposition, as he would show that 
it underwent a very rapid change. He would put a case of this kind. 
If they had 100,000,000 gallons of pure water, and added 100 or 120 
gallons of strained sewage, or (say) a gallon of fresh urine—that would 
be the day’s sewage or urine of three or four persons—the idea of 
taking such water would, at first sight, be exceedingly offensive. But, 
when calculated out, it would be found to be equivalent to one drop of 
urine in 124 gallons. So the actual pollution would be exceedingly 
small, even on the supposition that it remained urine, which it did not. 
What he meant to say was that the pollution was much less than was 
imagined ; and when they considered that in the River Thames, from 
Hampton upwards, there were probably 30,000,000,000, 40,000,000,000, 
Or 50,000,000,000 gallons, one saw that, with the discharge here and 
there of these relatively minute quantities of sewage, supposing it to 
remain sewage, the extent of pollution was perfectly insignificant. 

.The CHaiRMAN: Are you prepared to connect your supposititious 
case at all with the actual state of matters ? 

Witness: Well, of course, it is very largely in excess of the present 
state of matters. Put it in this way: There are (say) a million persons 
living in the Upper Thames Valley, and, as they knew, a very small 
proportion of the excreta from them found its way directly into the 
Thames; but if all the urine went in untreated, then, compared with 
the case he had suggested, it would be as 1 gallon of fresh urine to 
10,000,000 gallons of water. 

The CuarrMaN said he was still doubtful as to whether or not the 
case corresponded at all with the actual state of affairs. 

Witness said he thought it was a fair illustration of it. 

Sir A. GEIKIE: The point is whether your supposititious case is any- 
thing like or near the facts, or is an over or an understatement. I 
gather from you that it is rather over. 

Witness said it was largely over. 

Further questioned by the CuarrMa\, witness stated that the amount 
of organic matter in the Thames water was substantially the same as 
that in Loch Katrine water ; and it wasoften appreciably less. Be- 
tween July zoand Aug. 4 of the present year, 16 samples of water were 
collected daily at a point just above Lechlade; and at the same time 
samples of the unfiltered water from Hampton were furnished every 
day. He would give the mean and the maximum results. If they 
took the organic carbon, the former for the Lechlade water 
amounted to 0303 part—that was the mean of the 16 samples— 
in 100,000; whereas the mean in the Hampton water was 0154 part. 
As to the maximum results, for the Lechlade water the figure was 
0°353 part; and that for the Hampton water, 0208 part. The other 
determinations of the analyses—those with regard to oxygen, organic 
nitrogen, chlorine, &c.—were in complete accordance with those given ; 
and, further, practically the same results were brought out in monthly 
analyses made for the County Council of the Lechlade and Hampton 
waters. Coming next to the question of aération, he pointed out that 
it had been found by all chemists that Thames water at Hampton 
was fully aérated. The weight of oxygen in a gallon of water, at 
the temperature of 55° Fahr., amounted to 06 of a grain; and the 
weight of ogygen in 100,000,000 gallons would be just under 4 tons. 
If the temperature was 54° Fahr., it would be almost exactly 4 tons. 
Accordingly, the weight of oxygen in a mile of river water—say, at 
Molesey—would be about 2 tons. Now, it was recognized that oxygen 
had the power of burning up organic matter; and it would destroy 
about four-fifths of its weight. So the question was whether this 
oxygen in the Thames water did actually oxidize, or did really destroy, 
the foul matter introduced. The matter had been examined by a 
great number of chemists in succession ; and they all, with the single 
exception of Dr. Frankland, had come to the conclusion that there 
was a very substantial—a very enormous—amount of oxidation effected 
by the oxygen in the water. Where sewage, or anything like it, was 
discharged into the river, the oxygen disappeared ; and it could only 
do this by being used up. Then there was the further evidence of an 
appreciable diminution of organic matter in the water. These were 
general statements; but he submitted details. While at Kingston the 
water had its full dose of oxygen—z cubic inches, or rather more, tothe 
gallon; at Hammersmith, the amount was reduced to nearly one-half ; 
and between there and Somerset House, it was brought down to less 
than half an inch. Supposing the volume of the river in the latter 
stretch to be about the same, or only one-tenth greater than that at 
Molesey, the absorption of oxygen would amount to fully 10 tons; 
giving a destruction of 8 tons of organic matter in the 9 miles of water. 
In the stretch of river between Somerset House, and Erith, there was a 
great absorption of oxygen. Supposing that here the river volume was 
the same as at Molesey, that absorption would reach 175 tons, with a 
destruction of some 140 tons of organic matter ; while if the volume of 





a 
water per mile was five or ten times that at Molesey, the destruction 
would be five or ten times 140 tons. The point he wished to pu 
before the Commission was that, coupling this enormous actual 
destruction of foul matter with the minuteness of the foul matter 
added to the water above the Companies’ intakes, the allegations of 
considerable pollution were not well founded. Witness next proceeded 
to explain that a great deal of sewage and other foul matter that found 
its way into the river was non-persistent; it did not retain its foy 
character, but underwent transformation, and became perfectly whole. 
some. The same phenomenon was observable in regard to vegetable 
growths in market gardens. The market gardeners manured their 
land very heavily—using sometimes as much as 80 tons an acre two 
or three times a year; and this used to be done with night-soil, jn 
days when it was procurable. It followed that when people ate stray. 
berries, cauliflower, lettuce, celery, or other produce of the market 
garden, they werereally partaking of some of the identical material which 
formerly existed in the form of manure. And so it was in regard to sew. 
age, &c., discharged into the Thames. The transformation it under. 
went, if not so obvious, was quite as real; it ceased, in fact, to be 
sewage. Another good illustration was furnished by the growth of the 
mushroom, in which matter underwent rapid transformation. The 
presence of organic matter in water was not in itself an evil, provided 
it was not unwholesome ; and that it was not necessarily unwholesome 
was shown by the circumstance of its existing in fully oxidized water 
although they knew that unwholesome organic matter absorbed 
oxygen absolutely. Coming to flood water, he said this was difficult 
to filter. They frequently found it more or less opalescent ; and some- 
times slightly discoloured, by reason of its containing matter in 
suspension. Of course, the flood water brought down a much 
greater quantity of impure matter than the ordinary flow. But 
the water was charged with oxygen, and underwent rapid oxida- 
tion; and, if it was stored, this oxidation would continue. The 
amount of oxygen in the Thames water, as it was delivered in time 
of flood, was not in any way diminished. Turning next to the 
subject of microbes, witness said he wished to remark, at the outset, 
that the question whether or not pathogenic organisms existed in 
Thames water, and were present to an extent likely to do harm, he 
considered to be a very serious and grave one; but, as regarded the 
mere presence of microbes or bacilli generally, the whole thing was 
preposterous, because it was very well known that there were bacilli 
everywhere. 

The CuairmaNn: Perhaps you will turn your attention more parti- 
cularly to the pathogenic organisms. 

Witness said that as the subject had not yet been fully investigated, 
it was necessary for him to speak with a certain amount of caution. 
First of all, there were the bacilli known respectively as the cholera 
and typhoid bacilli. Whether or not these particular organisms were 
the specific causes of the diseases named, had been questioned. The 
balance of evidence seemed to him to support the theory that they 
were ; but whether they were or were not was a small matter, because 
if they were not some other organisms were. 

The CuairMAN: Do you select the cholera and typhoid bacilli as 
being the only two that communicate disease by water ? 

Witness : Iam not prepared to say there may not be others; but 
these are the only ones of which we have evidence. 

Is anthrax a disease communicable to the human species?—Un- 
doubtedly, but not by swallowing; only by a cut-surface injection or 
inoculation. 

Then for our present purpose we may disregard anthrax entirely ?— 
Yes. 

In reply to further questions, witness said the typhoid bacillus had 
been recognized in certain foul waters, such as those of the Seine, for 
instance. But it had not been discovered at all, although searched for, 
in Thames water; nor had the cholera bacillus. This did not prove 
the absence of these organisms; but it was a proof of their fewness 
and of their non-multiplication. Pathogenic organisms had, by way 
of experiment, been introduced into Thames water; and it was found 
that they did not thrive. They gradually disappeared, and died out 
by some process of degradation. In conjunction with Dr. Smith, he 
had made experiments in the culture of cholera and typhoid bacilli, 
and found that, under favourable conditions, their vitality was main- 
tained for weeks and months. This was in culture broth—a strong 
animal liquid in which microbes developed rapidly. In opposite con- 
ditions, like those prevailing in the Thames, they soon degenerated 
and died out. 

The Cuairman : Would it be wrong to suggest that in that case the 
spores, or spawn, of the microbes might not be destroyed ? 

Witness replied that these particular organisms were generally held 
not to form spores. Where they were produced, as in the case of the 
anthrax bacilli, they might, no doubt, exist in the water for months, 
notwithstanding dilution. ' 

The CuairMan: Then we may take it that the typhoid organisms 
do not form spores ? 

Witness : They have been searched for, and an opinion has been 
expressed that they form spores; but the general consensus of the 
authorities is that they do not. 

Replying to further questions, witness pointed out that, whereas 
river water was fully oxygenated, deep-well water was almost free 
from oxygen. It had been suggested, in connection with outbreaks of 
fever which had occurred through the contamination of deep-well 
water, that organisms might exist in such water which would have no 
chance of existing in an open river. These particular organisms did 
not thrive in a medium that was not congenial tothem. As to their 
capability to produce particular diseases, the general opinion was that 
it required a very considerable dose of the pathogenic bacilli to do it. 
This was proved by experience in regard to vaccination and inocu- 
lation. Experiments had shown that the Thames water, as it left the 
filter-beds of the Water Companies, did not contain more than from 
10 to 20 bacilli of any kind in a cubic centimetre. This being 50, the 
number in a pint would not be very considerable; and even if they 
escaped the filtration, it was a question whether they would be capable 
of exciting any of their characteristic diseases. Dr. Smith and he 
had made experiments in which water purposely charged with cholera 
and typhoid bacilli had been passed through filters representing 38 
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i those of sand used by the Companies. Asa result, 
poet ir oth wees the filtering ps done a a very rapid pace, 
be of the bacilli came through; but when it was done much slower, 
poe aaa) of the bacilli was so perfect that it was impossible to set 
peg by them. There was a large body of evidence pointing to 
ie extreme unlikelihood of the persistence of pathogenic organisms in 
a oer : In your opinion, would any analysis that was purely 
hemical—leaving out the question of the quantity of bacilli—form a 
: fe criterion of the fitness of the water for potable purposes ? 
Ti bies - In one sense, yes; because, where the water is free from 
organic matter, its condition is opposed to the growth of pathogenic 
rganisms, and where its freedom from organic matter persists, it is 
evident that there is no more pollution of the water than its powers 
of oxidation are capable of getting rid of. : 

Do some bacilli, whether harmful or harmless, escape the filtration, 
even as conducted at the present time ?—Yes. ey 

If some which we will assume to be harmless, and of a certain size, 
escape, might not some others that are harmful escape also? Is there 
anything about these pathogenic organisms that makes them more 
likely to be restrained by filtration than the harmless ones ?—No. 

Then it resolves itself into a question of difference of size ?—It does 
not strike me in that way. I think the more minute these particles 
are, the more liable they are to be laid hold of. Many of the bacilli 
met with in common water are larger than the cholera and typhoid 
bacilli, and some are of the same size. 

In times of abnormal flood, if the flood water was impounded and 
stored, what would be the effect upon its purity of its standing in 
the reservoir ?—Chemically it would be improved. 

By Professor DEwar : The analyses made in July confirm me in 
the opinion that the water at Lechlade now is worse than at Hampton. 
1 still believe that the best position for taking water from the Thames 
for the supply of London is at Hampton. A large amount of purifi- 
cation takes place between Lechlade and Hampton, in spite of the 
additional pollution. There was much greater pollution of the Thames 
in 1869, when we made our first analyses, than there is at the present 
time. Whatever the amount of impurity now brought into the 
Thames between Lechlade and Hampton, it is substantially destroyed 
or got rid of by natural processes combined with artificial methods of 
treating the sewage. There is abundant evidence that water gets 
rid of its organic matter by storeage. If the flood water of the 
Upper Thames could be stored in reservoirs, and then subsequently 
subjected to filtration, I am satisfied that the London supply would 
be in every way as good as it is now. Isee little to be desired in the 
way of improvement in the present method of filtration. I should 
always favour abundant storeage before filtration, as it would lessen 
the work the filters have to do. 

By Sir A. Geik1E: Taking all the circumstances into consideration, 
the idea of Thames water, as delivered by the Companies, producing 
typhoid fever may be dismissed as imaginary. 

Professor DEwaR: Are you aware that, in many large cities, the 
introduction of a water supply absolutely beyond suspicion of impurity 
—as in the case of Dublin—has been followed by no sensible 
diminution of typhoid fever. 

Witness : It has been concurrent, somehow, with an increase. 

Mr. W. Crookes, F.R.S., was next examined. He produced tables 
from 1881 to the present time, and diagrams for the years from 1881 to 
1885, showing the relationship between the results of analyses by the 
combustion and oxygen processes. He also pointed out that the 
amount of organic carbon was generally taken as a measure of the 
organic matter present in a water, but that it did not give any indication 
as to the animal or vegetable origin of that matter. He submitted 
tables giving the amounts of organic carbon in London waters. The 
organic matter had, he said, been slightly diminished as a whole; and 
London stood very high in the list of townsin this respect. He adopted 
the views of Dr. Odling as to oxidation ; and he put in a supplementary 
paper to show that there would be practically no danger and no incon- 
venience in using flood water of the Thames stored in large reservoirs. 
Impounded and subsequently filtered, this water should, in his opinion, 
constitute as good a supply as the present. Indeed, if the water was 
contaminated, it would be improved in the reservoirs, by the increased 
aération it would undergo there. As to flood water in the Thames, the 
results of his analyses showed that it had not the slightest effect on the 
quality of the supply. The filtration systems of the Companies were 
amply capable of dealing with the variations. 

The CuairMAN: Does any chemical analysis form a safe criterion 
for drinking purposes ? 

Witness : Chemical analysis all round would give a very safe criterion. 

If you found the chemical tests satisfactory, you would have no 
hesitation in recommending the water ?—None. 

Professor W. R. Smith, F.1.C., Medical Officer of Health and Public 
Analyst for Woolwich, gave evidence in detail as to the experiments 
which, in conjunction with Dr. Odling, he had conducted in regard to 
the existence of micro-organisms in the waters of the Thames and the 
Lea, as delivered after filtration by the various Water Companies. 
These experiments tended, he said, to show that the organisms that 
were found were non-pathogenic. He had not examined the raw or 
unfiltered water ; and therefore could not say whether or not it contained 
pathogenic organisms which were removed by filtration. There was 
nothing in the Registrar-General’s mortality tables to show that London 
was specially subject to typhoid fever ; the population was exceptionally 
free from it, rather than otherwise. In none of his experiments had he 
been able to discover any pathogenic organisms in the filtered water. 
As it was certain that such organisms must, at some time or other, get 
into the Thames, the fact thai none were to be found was, to his mind, 
a proof of their rapid destruction. 

The Commission then adjourned till the following day. 


waitin 
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_Eels in Water-Pipes.—Considerable anxiety has been caused to the 
citizens of Limerick, owing to several eels having been found in the 
water-mains serving thecity. Thecreatures get into the pipes from the 
Intake conduit in the Shannon ; and a fear is expressed that the supply 
may become polluted through the fish dying and decomposing. The 
Water-works were recently constructed at a cost of £35,000. 








NOTES FROM SCOTLAND. 


From Our Own Correspondent. 
Saturday. 

A pleasant little gathering of about 40 assembled in Macrae’s 
Victoria Hotel in Glasgow on Wednesday at the presentation to Mr. 
M‘Gilchrist, mentioned in another column. It is almost needless to 
say, however, that nearly all the gentlemen came from the neighbour- 
hood of Glasgow. Mr. Hall, of Montrose, the President, was perhaps 
the most distant member present; and next to him would be his 
neighbour, Mr. Carlow, the Secretary, from Arbroath. Mr. Mitchell, 
of Edinburgh, who has all along taken a great interest in the North 
British Association, was able to put in an appearance; and so was 
Mr. A. MacPherson, of Kirkcaldy, who attended as a very old and 
attached friend of Mr. M‘Gilchrist. Mr. Hislop, of Paisley, Mr. 
M'Gilchrist’s colleague in the Vice-Presidency of the Associa- 
tion, contrived to find time to take a run into Glasgow for an 
hour or two; though, business calling him away, he had to 
leave before the proceedings were quite over. Mr. A. Wilson, of the 
Dawsholm works, Glasgow, notwithstanding the anxieties of one of 
the worst fogs of the season, was also able to devote some time 
to honouring Mr. M'‘Gilchrist. I also observed Mr. Carmichael, of 
Barrhead, Mr. L. Hislop, of Uddingston, and others. The company was 
also honoured by the presence of Mr. D. W. Stevenson, R.S.A., the 
sculptor of the bust of Murdoch which was placed in the Wallace Monu- 
ment last July. Mr. M‘Crae, of Dundee, hada meeting of his Commission 
that day, and was therefore unable to be present ; as werealso Mr. Stewart, 
of Greenock, and one or two others, who sent apologies for absence. 
The portrait of Mr. M‘Gilchrist is a ‘‘ Kitcat”” one, and besides being 
excellent in pose, is an admirable likeness. The presents which were given 
to Mrs. M‘Gilchrist were of most chaste design and beautiful work- 
manship. That they will be most highly prized, and deservedly so, 
too, goes without saying. I write from both sides; Mr. M‘Gilchrist 
deserved well of the members of the’Association, andthe members have 
risen to the occasion and honoured him in a way which might almost 
be described as overwhelming. That was Mr. M‘Gilchrist’s feeling, 
for it was apparent, when acknowledging the gifts, that he was unable 
to collect himself so as to find the expression which is usually so 
ready in his mouth. On the part of the other speakers, there was, 
however, no apparent lack ofexpression. The oratory was voluminous, 
as it always is on such occasions—in fact, everyone was in the best of 
humour, and the function passed off in the most happy fashion. 

The residual products works at Elliot, near Arbroath, which be- 
longed to Mr. John Dobbie, have been purchased by Mr. W. Briggs, 
asphalte manufacturer, in Dundee and Arbroath, from the trustee on 
Mr. Dobbie’s sequestrated estate. The works were recently exposed for 
sale by auction at the upset price of £7500, but failed to find a purchaser. 
Mr. Briggs has secured them privately at a much less figure. 

The Renfrew Corporation Gas-Works would appear to require 
renovation. During the past half year, the output of gas was 
3.777.400 cubic feet, of which 906,000 cubic feet, or 23°98 per cent., are 
unaccounted for. This is too much to lose; and the Corporation 
ought to see to it that the percentage is reduced. 

The Police Commission of Huntly, in Aberdeenshire, have taken 
up the subject of acquiring the local Gas Company’s undertaking. It 
came up, along with proposals for the better control of the public 
lighting, but was continued till the next meeting of the Commissioners. 
It is worthy of note to observe that there was no feeling of hostility to 
the Company—a thing which is unusual in such situations. 

The Dundee Gas Commission, on Wednesday, fixed the charge 
for the use of meters in connection with their electric lighting installa- 
tion at 124 per cent. on the cost. This charge works out as follows: 
Ten ampere meters (Ferranti), 15s. per annum ; twenty ampere meters 
(Ferranti or Aron), 16s. 3d.; thirty ampere meters (Ferranti or Aron), 
18s. 9d.; forty ampere meters (Aron or Kelvin), 21s. 3d.; fifty ampere 
meters (Kelvin), 24s.; and sixty ampere meters (Kelvin), 28s. per 
annum. These charges will add considerably to the consumers’ 
accounts. It was reported that applications have been received for 
current for 870 lamps of 16-candle power, or their equivalent ; and 
that, with the 16 arc lamps it is proposed to erect on the streets, the 
applications are equal to 25 per cent. of the capacity of the installation. 
The light is expected to be turned on shortly after the beginning of the 
new year. 

The Aberdeen Corporation are about to apply to Parliament for 
powers to raise money for the extension of their gas-works and the 
improvement of the water supply. In the latter is included the 
subject of preventing the pollution of the River Dee; and the powers 
asked are for the construction of intercepting sewers at Kincardine, 
O'Neil, Aboyne, Ballater, and Braemar, the works to be constructed by 
the Aberdeen Corporation at the cost of the County Council and Local 
Authorities. Besides this, the construction of a settling reservoir and 
of a service reservoir is proposed. The outlay contemplated on all the 
schemes is about £330,000. 

It is announced that an electric lighting company is intending to 
begin the laying down of its plant in Coatbridge at the end of this 
month. The announcement is not made by an enemy, because it goes 
on to say that ‘the necessary machinery is being built at present, 
and when completed and erected, will be of the highest class, and will 
embrace all the most modern improvements and ideas in electric light- 
ing. The Coatbridge installation is intended to be a model in all 
respects ; and itis anticipated that the Company will be able to supply 
electric light as cheap as, if not cheaper than, gas." The undertakers 
are doubtless honest in all they say they are doing; but it is open to 
question if they can anticipate that it will be possible to undersell gas 
at 3s. 9d. per 1000 cubic feet. 

Mr. W. C. Martin, electrical engineer, of Dundee, lectured on Wed- 
nesday night before the Dundee Technical Institute on the subject of 
‘Electric Light and Power,’ and made a statement regarding the 
Dundee installation which requires looking at. Speaking of the cost— 
which in Dundee isto be 5d. per unit—he said that, for every 1000 
watts, they obtained 264-candle power. ‘‘ To get an equivalent from gas, 
they would consume 66 cubic feet, which, at its present cost, would 
be 2$d., or about half the cost of electric light for the same candle 
power.’ Mr. Martin there fell into a mistake. Taking the light of 
25-candle gas at 5 candles per cubic foot, the light from 66 cubic feet 
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would be 330 candles, and not 264; and the cost of gas would be 2d., 
and not 24d. But that isa comparison with gas consumed in ordinary 
burners. If regenerative lamps were used, the light would be trebled 
—that is to say, nearly 800-candle power would be got from gas for 2d., 
as against 264-candle power from electricity at a cost of 5d. 

The information regarding the filters that are so easily clogged with 
the impurities in Glasgow water, which I desiderated last week, has 
now been given, and the name of the manufacturers as well. The 
filter is not the property of a Glasgow firm, but of A. Haache and Co., 
who are represented in Glasgow by Mr. A. W. Warner. Mr. Warner 
writes to a newspaper in Glasgow, that their ‘‘H’” filter, which is 
intended to pass 600 gallons per day, gets clogged in Glasgow with 
one day’s work. In Oxford Street, London, the same filter works for 
three or four days. He is having the deposit on the carbon analyzed. 
It is his intention, if possible, to adopt the suggestion contained in 
Truth, and to have Loch Katrine water analyzed at the Loch. So far 
so good ; but I am not yet convinced that anything has been proved 
against Glasgow water. 


Referring to the paragraph, in our correspondent’s ‘ Notes’ last 
week, dealing with the report made by the deputation of the Edinburgh 
and Leith Commissioners who visited the South Metropolitan Gas- 
Works last April to make inquiries on the subject of enriching oil, and to 
the remarks there quoted as having been made by Mr. George Livesey, 
we are informed by him that he has neither seen nor made any state- 
ment to the Commissioners this year, or at any other time, on the 
question of oil gas; and, if he had, he should certainly not have said 
in regard to it that ‘it was not practically possible so to make gas 
for distribution over a large area.’’ He says that a visit may have 
been paid to the works; but, if so, the words quoted are only a state- 
ment by the Commissioners of their impression of what was said to 
them. Such impressions, he adds, are never accurate. 





CURRENT SALES OF GAS PRODUCTS, 


LIVERPOOL, Nov. 19. 

Sulphate of Ammonia.—Compared with last week, the demand has 
somewhat slackened ; hence nothing has been gained in the way of an 
advance in price, which then seemed most probable. This, however, 
may be but a temporary lull, as there are already indications of con- 
siderable requirements, which are likely to be ample to at least maintain 
values, although the production is rapidly attaining its maximum. The 
rates are as last quoted, with the exception of Leith, at which port 
£10 1s. 3d. has been accepted for a few parcels from second hands. The 
arrangement for restricted exports of nitrate is being carried out—cable 
advices just to hand estimating shipments for the month at about 
50,000 tons, as against 130,000 tons in the same period last year. The 
market during the week has been rather dull ; and the spot quotation 
is 9s. per cwt. 

Lonpon, Nov. 19. 

Tar Products.—Pitch is moving off freely ; and the price is firmly 
maintained. A better market is reported for creosote and common 
oils ; but large quantities, it seems, are being used as fuel by distillers. 
Benzols appear to have reached a point below which producers will not 
sell. Buyers, on the other hand, are strongly attempting to still further 
depress values, Anthracene is firmer; and very little appears to be 
offering. There is a good deal of inquiry for carbolic acid for forward 
delivery; but makers would be foolish to sell forward at the present 
low prices, having regard to the fact that the accumulated stocks 
of fyears have entirely disappeared during therecent cholera scare. 
Prices areas follows: Tar, ros. to 11s. nominal. Pitch, 28s. Benzols, 
go’s, 1s. 64d.; 50's, 1s. 34d. Toluol, 1s.2d. Solvent naphtha, ts. 1d. 
Crude benzol naphtha, 30 per cent., 74d. Creosote, 13d. Creosote 
salts, 20s. Pressed naphthalene, 45s. Carbolic acid, 60's, 1s. 3d.; 
7o’s, 1s. 7d.; crystals, 54d. Cresol, ro}d. Anthracene, 30 per cent., 
“A” quality, ro4d.; ‘B” quality, 8d. 

Sulphate of Ammonia.—There is a decidedly better market ; and 
business is much easier to bring about than has been the case for some 
time. Prices are undoubtedly firmer, with a tendency to improve— 
to-day’s value being {10 2s. 6d. to f10 5s., less 34 per cent. Gas 
liquor is quoted at 6s. to 7s. per ton. 
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COAL TRADE REPORTS. 


Northern Coal Trade.—The coal trade has been affected of late by 
the foggy weather, which has interfered with the movements of colliers. 
Some of the northern collieries have had idle time from this cause ; 
and in consequence prices have been weaker. Best Northumbrian 
steam coal has varied from gs. to gs. 3d. per ton f.o.b.; though there 
have been one or two pits, exceptionally well placed, that asked 9s. 6d. 
per ton. Second-class steam coal is dull, and small steam is little 
altered—its price being from 3s. 9d. to 4s. per ton. There hasbeen a 
fair demand for household coal; but the price locally is high, and 
complaints are freely made about it. Bunker coal is in very abundant 
supply ; and with only a limited demand, prices are weak, at from 
6s. 104d. per ton. For manufacturing coal, the demand is steady ; but 
much lower prices are offered for coal, on contract over next year. 
In gas coal, there has been a very heavy demand. The production 
is well maintained, and the demand is fully met ; so that there has 
been a large quantity of coal sent away. The prices do not show much 
movement. For best Durham gas coal, they vary from about 7s. 6d. to 
8s. per ton f.o.b.; but in one or two exceptional instances 8s. 6d. per 
ton is asked. Some additional local contracts have been placed for 
next year’s supply; and generally it may be said that the prices are 
from 1s. 3d. to rs. 6d. per ton below those of the contracts that are 
now running. In the coke trade, a good demand is reported for coke 
for the local blast furnaces; and for this the price is about 13s. 3d. per 
ton delivered at the furnaces. Coke for export commands about 15s. 
per ton. Gas coke varies much in price. For shipment, the demand 
is reported good, and the prices are maintained; but for use at the 
local cement works, it is generally believed that contracts at low prices 
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are being arranged for next year—some assertions being made that for 
such contracts the price will be below 7s. per ton, which is a very low 
rate compared with that which has ruled of late. 


Scotch Coal Trade.—It is impossible to speak of any advance in 
either demand or prices for coal in Scotland. The low prices ruling in 
England continue to draw off customers ; and as a consequence, fresh 
shipping orders can scarcely be got. The home demand is, if any. 
thing, slackening. Were it not for a sort of unexpressed truce between 
masters and men—both sides hanging on to what they have got, and 
neither being desirous to upset existing arrangements—in the hope of 
better times returning, the outward appearance of affairs would be 
worse than it is. ‘The miners are, by working only four or five days 
a week, doing what they can to keep down stocks; but they stil] 
accumulate The men could, of course, produce far more coal than 
they are doing; and the masters, taking advantage of the temper of the 
men, are not attempting to force the market, with the result that quota- 
tions do not go perceptibly down. Neither side has heart to fight ; the 
truth being recognized that to fight against a falling market is q 
mistake. There is thus every probability of both parties, knowing that 
circumstances are against them, allowing events to take their course, 
If any readjustment of wages should be necessary, it is likely to bea 
peaceful one. Everything depends upon the iron and the shipbuilding 
industries. Should they manage to throw off the threatened de. 
pression—and there is no appearance of that as yet—there would be no 
loss to either masters or men ; but if not, a decline of both prices and 
wages is a foregone conclusion. It is something new to hear of the 
better qualities of cannel accumulating; but that is taking place to 
such an extent (so many owners of gas-works having contented them- 
selves with second and third rate varieties) that there is a talk of 
restricting the output of the better sorts. The prices quoted (which, 
however, are not very reliable, as it is understood that in many instances 
less is being taken) are: Main, 6s. 9d. to 7s.; ell, 8s. to 8s. 3d.; splint, 
7s. 6d. to 7s. 9d.; and steam, gs. 3d.togs. 8d. per ton. The shipments 
for the week were 166,282 tons—an increase upon the preceding week 
of go1r tons, and of 27,073 tons upon the corresponding week of last 
year. For the year to date, the total shipments have been 6,740,562 
tons—an increase upon the total quantity in the same period of last 
year of 878,442 tons. 
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GAS AND WATER COMPANIES’ STOCK AND SHARE LIST, 
(For Stock Market Intelligence, see ante, p. 896.) 






































When ie Paid | giosing _ = 
Zena; Share| Oe alee g uAMS ghaxe Prices ‘fe invest. 
as Wk,| ment. 
£ ip: c; GAS COMPANIES. £s.d, 
§90,000} 10 |14 Oct. — Alliance & Dublinrop.c. .| 10 | 16-17 «+ 6 3 6 
| 
100,000} 10 ” 7 Do. 9p.c_  .| ro |1o4—114] -- [610 5 
300,000] roo | I July Australian (Sydney) 5 % Deb.) 100 |105—107) -- |4 13 4 
100,000] 20 |27 May | 8 |Bahia, Limited. . . . «| 20| f1—12)|.- i368 8 
200,000 5 16 Nov.| 74 |Bombay, Limited . . . .| 5 | 6—64*\+2 |5 15 9 
40,000] 5) 7 Do. OW iste oe a. et iQ) 4a eee (6s, 6 
380,000 Stck.|t2 Aug. | 124 |Brentford Consolidated . .| 100 |212—217) «+ 5 10 7 
150,000| , » ot Do. ew. « « « «| 100 |!63—168) .. 5 10 1 
220,000} 20 |15 Sept. | 114 |Brighton & Hove Original .| 20 | 49-42; ++ [5 9 6 
888,500|/Stck.|3t Aug. | 5 |Bristol, . .« « « « « «| 100 |f04—108) .. |4 12 7 
320,000] 20 |29 Sept | 11} |British, . . . « «© «© «| 20 4143 | ++ 5 48 
50,000] 10 |3t Aug. | 114 |Bromley, Ordinary 10 p.c. .| 10 | 19—20 | «+ |5 15 0 
51,510] 10 ” 8: 0. 7p.C. .| ro |144—154| -- |5 9 8 
328,750] 10 -- — |Buenos Ayres (New) Limited) 10 | 74-84 |+4| — 
200,000] 100 | July | 6 Do. 6p.c. Deb. .| roo | y8—IOI) «+ {5 18 10 
150,000! 20 |12 Aug. | 8 |Cagliari, Limited . . . «| 20| 25—27 | «+ [5 18 6 
550,000|Stck.|14 Oct. | 13 |Commercial, Old Stock . .| 100 |232—237| «+ |5 9 $ 
165,000] , 10 Do. New do.. .« «| roo j18u—185) .. [5 8 1 
160,762) ,, |15 June! 4% Do. 44 Pp. c. Deb. do.| roo |123—128| .. |3 10 4 
800,000/Stck.|15 June | 10 |Continental Union, Limited .| roo |227—232| -- |4 6 2 
200,000] ,, ” Z 10. 7 p.c. Pref .| 100 |190—195| «+ |5 2 7 
75,000|Stck.|15 Sept.| 10 (Crystal Palace District . «| 100 |185—199] «+ |5 5 3 
486,090] 10 |28July | 10 |European, Limited. . . .| 10 |t94—2ch4) -» [4.17 7 
354,060} 10 ” 10 Do. Partly paid 74) 14-15 | ++ [5 0 0 
§,470,820| Stck./12 Aug. | 12 |Gaslight & Coke, A, Ordinary| roo |217—222| .. |5 8 1 
100,000] ,, ” 4 10. 14 P.c. max.| roo | 95—98 | -- |f 1 7 
665,000] ,, ” 10 Do.C,D, & E, 10 p.c. Pf.| 100 |258—263) -- {3 16 1 
30,000} ,, ” 5 Do. F,5 p.c. Prt. .| roo |116—121) .. {4 2 7 
60,000) 5, ” 74 Do. G,74p.c. do. .| 100 |166—171) «» 4 7 8 
1,300,000| ,, ” 4 Do. H,7p.c.max.| 100 |162—167) .. |} 3 10 
463,000} ,, ” Io Do. eee p. c. Prt. .| 100 |255—260| .» |3 16 11 
476,000; ,, ” 6 Do. ,6p.c. Prf. .| roo |150—154| «+ (3 17 11 
1,061,150} ,, |t5June| 4 Do. 4p.c. Deb. Stk.| roo |118—i21] .. }3 6 1 
294,850! 4, ” 44 Do. 44p.c. do. 100 |123--127| .- |3 10 Io 
000] 4, ” 6 Do. 6p.c. do 100 |165—170| «. {3 10 6 
3,800,000) Stck.|16 Nov. | 12 |Imperial Continental . . .| 100 |220-225*| + |5 6 8 
95,000 5 |I5 June} 6 |Malta & Mediterranean, Ltd.) 5 | 4—44 | ++ |613 4 
560,000] 100 | 1 Oct. | 5 |Met.of Melbourne, 5p.c.Deb.| 100 |106—108! .. |; 12 
541,920, 20 |f6 Nov. { 5 |Monte Video, Limited. . .| a0 | 14—15*)+1 |613 4 
150,000! 5 |27 May | 10 |Oriental, Limited . . . .| 5 | 84—83| -- |5 14 3 
000} § |29Sept.) 7 |Ottoman, Limited... .| 5| 4—5 |-- |7 0 0 
166,870} 10 = 2 |Para Limited. . . « « «| 10| 2-3 | ° = 
z People’s Gas ot Chicago— 
420,000] roo | 2 Nov.| 6 ist Mtg. Bds.. « « «| 100 |103—107) .. |5 12 I 
500,000} 100 | 1 June | 6 and 10. + « | 100 |104—106] .. [5 13 2 
150,000} 10 = 1o |San Paulo, Limited . . .} 10] 84—94| .-- — 
500,000 /Stck.|31 Aug. | 154 |South Metropolitan, A Stock | 100 |287—292| .. |5 © 2 
1,350,000! 5, ” 12 Do. B_ do. .| 100 |232—237) -- [5 1 3 
230,000| ,, ” (3 Do. C do. .!} 100 |241—246| .- [5 5 8 
725,000; ,, [14 July | 5 Do. -5 p.c. Deb. Stk. .| roo |140—144| .. 13 9 6 
,000| Stck.|31 Aug. | 114 |Tottenham & Edm’nton,‘‘ A’’| roo |225 -230| -. |5 0 0 
WATER COMPANIES. 
743,952|Stck.| 1 July | ro |Chelsea, Ordinary . . « «| 100 |247—252)+1 |3 19 5 
1,720,252|Stck.!14 Oct | 8 |East London, Ordinary . .| 100 |19q9—204)+14/3 18 10 
544,440] » |IJuly | 44 Do. 44 p.c. Deb. Stk. .| #70 |1g0—144| .. [5 2 6 
yoo,ooo} 50/1 July |} 8% |Grand Junction. .« « « «| 5° |104—109)+1 [3 17 11 
708,000/Stck.}12 Aug. | rr |Kent « « « «© « « « «| €00 |273—278/+3 |3 19 1 
1,043,800} 100 | x July | o4 |Lambeth,10 p.c.max. . «| 100 |217—222)+1 [4 5 7 
406,200} 100 ” 74 Do. 7h p.c.max. . .| 100 |190—194) .. [3 17 3 
285 00c|Stck.|29 Sept.| 4 Do. 4 p.c. Deb. Stk..} 100 |123—126)+1 |3 3 6 
§.0,000] 100 |12 Aug. | 128 |New River, New Shares ._ .| 100 |325-—330| . |3 23 6 
1,000,000) Stck. se tod 4 lo. 4p.c. Deb. Stk .| 100 |t30—133] .. [3 0 2 
,300/Stck,|15 June | 64 |S'thwk & V’xhall, rop.c. max.| 100 |147—151|+14/4 6 I 
126,500] 100 ” 0. 7% p.c. do. | 10 |135--140) .. |4 12 10 
1,155,066) Stck.|15 June | 10 |West Middlesex, . »« « «| 100 oi ag we tS 
*% DIV, 
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The Charge for Water for a Purposes at Stockton 

d Middlesbrough.—The Stockton and Middlesbrough Water Board 
as ussed in committee, on Monday of last week, the proposed appli- 

soem to Parliament for powers to increase the charge for water used 
2 “manufacturing purposes, which is at present 3d. per 1000 gallons. 
ihe general opinion of the members was that the initiative in this 
direction should be taken by the Corporations of Stockton, Middles- 
prough, and Thornaby. 

Complaints about the Electric Lighting at Larne.—At a recent 
meeting of the Larne Town Commissioners, Mr. Beatty attended, in 
the capacity of a ratepayer, to complain of the electric lighting. He 
said that Main Street and other parts of the town were in darkness ; 
and he suggested that a fine of £5 per lamp should be imposed on the 
contractors every night that the light was out. The present state of 
things was most unfair to the ratepayers. Mr. Ross considered that 
Messrs. Gordon and Co., should enter into an arrangement with the 
Gas Company to supply light on the occasion of the interruptions 
complained of. The Chairman expressed the opinion that the fine 
should have been settled when they entered into the contract. The 
Clerk (Mr. Baxter) suggested that, in case the Gas Company and the 
electric lighting contractors could not agree, oil-lamps should be kept 
ready trimmed to hang on the poles. The Chairman thought the 
suggestion of the Clerk was a good one. Mr. Ross said he was greatly in 
favour of the electric light at first ; but now he was getting ashamed of 
it. There were some 20 lamps extinguished that night; leaving the 
important parts of the town in darkness. After further conversation, 








it was arranged to hold a special meeting of the Commissioners to 
consider what action should be taken. 


Provincial Gas Undertakings as Investments.—In their ‘‘ Stock 
Exchange and City Notes” last Friday, the Echo referred to provincial 
gas companies as affording good openings for investment, as the public 
can tender for small quantities of the stock. Our contemporary 
remarked that ‘‘ town after town can be cited where the gas company 
has paid a steadily increasing rate of interest to its shareholders during 
a series of years, when almost all other securities have shown a dispo- 
sition to fall away in value. No excuses of bad times or of the Baring 
failure are necessary. Company after company in different parts of 
the kingdom tell much the same tale, and that a highly satisfactory 
one. The more they lower the price of gas, the higher dividend they 
are allowed to pay, provided it can be fairly earned; so that both 
shareholders and consumers are mutually benefited by such an arrange- 
ment. Where gas and water are combined, it need hardly be said that 
additional security is offered.’ The case of the Hastings and St. 
Leonard’s Gas Company was cited to show the fairness of the system 
of raising additional capital bytender. A first issue of 3000 {20shares was 
made in 1865, and subsequent ones as follows: In 1883, 667 shares; in 
1884, 375 shares ; in 1887, 375 shares, sold at an aggregate premium of 
£4752; in 1888, 500 shares, at a premium of £6700; and in 1891, 250 
shares, realizing a premium of £4300. For 1886 and 1887 the rate of 
dividend paid was 8 per cent., allowable by a reduction in the price of 
gas below the standard of 4s. ; for 1888, 84 per cent. was paid; and for 
1889, 1890, and 1891, 9 per cent. 











GWYNNE & BEALE’S PATENT GAS EXHAUSTERS AND ENGINES. 


Telegrams: 
GWYNNEGRAM LONDON.” 


GWYNNE & C O., TELEPHONE No. 2698. 


HYDRAULIC AND GAS ENGINEERS, ESSEX STREET WORKS, VICTORIA EMBANKMENT, LONDON, W.C. 





Thirty-three Medals 7 
at all the Great Inter- E 
national Exhibitions 
have been awarded to 
GWYNNE & Co., for 
Gas Exhausters, &c. 














They have never 
sought to make price 
the chief consideration, 
but to produce Machin- 
ery of the very highest 


quality. 








The result is that in 





every instance their 
work is giving the full- 
est satisfaction. 





They have completed 
Exhausters to the extent 
of 30,000,000 cubic feet 


passed per hour, which 
are giving unqualified 








Engine and Exhauster Combined on One Bed-Plate. 


GWYNNE & Co.'s Exhausters are constructed of large size to pass the required 
quantity of Gas at very slow speeds; the wear and tear being reduced 
to a Minimum. 


Their Exhausters 
can be made, when 
desired, on their New 
Patent Principle, to 
pass Gas without the 
slightest oscillation 
or variation in pres- 
sure. 


NO OTHER MAKER 
CAN DO THIS. 
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Makers of Gas-Vatves 
Aypravtic ReGuiators, 
Vacuum GovERNORS 
Steam- Pumps for Tar, 
Liquor, or Water ; Patent 
SELF SEALING AND CLEANS- 
Inc) Retort-Lips AnD 
MovrTupieces; CENTRI- 
FUGAL Pumps and Pump- 
ING ENGINES specially 
adapted for Water- Works 
raising Sewage, &c. 

Also GIRARD and 
other TURBINES, 
HIGH-SPEED EN- 
GINES, DYNAMOS, 





satisfaction in work,and 
can be referred to. 


& 
Catalogues and Testimonials sent on Application. TRIC L 


c., &c., for ELEC- 
IGHTING. 





NOTICE TO ADVERTISERS.—COPY FOR ADVERTISEMENTS for the “JOURNAL” should be received at the Office not later 
than TWELVE 0’CLOCK NOON ON MONDAY, to ensure insertion in the following day’s. issue. ee 


Orders for Alterations in, or Stoppages of PERMANENT ADVERTISEMENTS should be received not later than the FIRST 


POST on SATURDAY. 





OXIDE OF IRON, James LAWRIE & co. supply Best | IRISH BOG ORE OXIDE OF IRON, 
QNEILL'S Oxide has a larger annual SCOTCH CANNEL COALS, Best FIRE-CLAY | GAS PURIFICATION. 
sale inthe United Kingdom than all other Oxides | RETORTS, BRICKS, TILES, and LUMPS; BOILER 


combined, Purity and uniformity of quality guaranteed. 
Pamphlet, “ How to Purchase Bog Ore,” to be obtained 
on application. 
Guo Purification and Chemical Company, Limited, 
Palmerston Buildings, Old Broad Street, London, E.c. 
Joun Wm. O’NE1L1, Managing Director, 





GAS PURIFICATION AND CHEMICAL COMPANY: 
LIMITED. 


ANDREW STEPHENSON, Agent. 
Please address all communications to the Com- 
pany, as above. 


ANDREW STEPHENSON, Agent for 
BRIN’S OXYGEN COMPANY, Limited, West- 
minster, 8.W. 
City Address: 182, Gresham House, Old Broad Street, 
Lonpon, E.C, 


V OLCANIC Fire Cement (Winke!mann’s) 
Fire Resistance 4500° Fahr. 
ANDREW STEPHENSON, Sole Agent, 182, Gresham 
House. Uid Broad Street, Lonpon, E.C. 


H°rCHINSON BROTHERS, Barnsley, 


Gas Engineers and Contractors, Makers of Wet 
and Dry Gas-Meters and General Gas Apparatus, Sul- 
phate of Ammonia Plant, Lead Saturators, Tanks, &c., 
Tools and Sundries, 














SEATING BLOCKS, FLUE COVERS, and SILICA 
BRICKS for SPECIAL FURNACE WORK; COKE 
BARROWS, BOGIES, and SMALL WAGONS. 
Postal Address: 1, WHITTINGTON AvENUE, E.O, 
Telegram Address: ‘* ErrwaL Lonpon.” 


W C. HOLMES & Co., Huddersfield, 


anp 80, Cannon STREET, LONDON, 
Contractors for Gas-Works complete, Makers of Gas- 
holders, Purifiers, Scrubbers, Condensers, Retort Fit- 
tings, &c., Improved Valves, Engines, and Exhausters, 
Aiso for Collingwood’s Regenerative Retort-Settings. 
*,* See Advertisement p. IV., centre of JoURNAL. 
Cablegrams: “Ignitor London.”’ Telegrams: * H:« Imes 
Huddersfield.” 


& J. BRADDOCK, Giobe Meter Works, 

* Oldham. 

First-Class Award, Melbourne Exhibition, 1889, for 
WET AND DRY GAS-METERS, STATION ME- 
TERS, AND GOVERNORS, PRESSURE-GAUGES, 
STREET LAMPS AND PILLARS, &o, 

Telegraphic Address: “ Braddock. Oldbam.” 


GOLD MEDAL, 1892. 
FPUBES and Fittings for Gas, Steam, and 


Water, in stock to 8 inches diameter; Iron and 
Steel Ascension-Pipes. 











JoHN SPENCER, Globe Tube Works, WEDNESBURY, | 


and 14, Great St. Thomas Apostle, Lonpon. 


BAL, BAKER, & CO., direct Importers 

from Ireland. Sample and Price on application, 

OXIDE PAINT, SULPHURIC ACID, & Chemicals, 
120 and 12), Neweatse STREET, Lonpon, E.C. 


OXIDE OF IRON. 
FINEST Quality of Natural Bog Ore 


Particulars and price, apply to Mr. T. L. ARCHER 
Cathedral Chambers, Half Street, MANCHESTER. 


SULPHURIC ACID. 
OHN NICHOLSON & SONS, Chemical 
Works, LEEDS, specially produce this ACID frem 
BRIMSTONE, for making SULPHATE OF AMMONIA 
of high quality and good colour. Delivery in our own 
Railway Tank-Wagons or Carboys. Highest references 
and all particulars supplied on application 


XIDE OF IRON. Genuine satura! Bog 
ORE. QUALITY AND CONDITION GUARAN- 
TEED. Any quantity supplied at lowest rates. 
D. M. NELSon AND Sons, 68, Bath Street, Guascow. 
Telegraphic address: “ Gas, Glasgow.” Depéts through- 
out En land and scotland. 


OHN RILEY & SONS, Chemical Manu- 

facturers, Hapton, near Accrington,are MAKERS 
|of SULPHURIC AUCID, from Brimstone, for Sulphate 
of Ammonia making. Highest percentage of Sulphate 
of Ammonia obtained from the use of this Vitriol. 
| References given to Gas Companies, 
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CANNEL COAL, ETO, 
OHN ROMANS & SON, EDINBURGH. 
Gas Engineers, supply all the most approved 
SCOTTISH CANNELS; also FIRE-CLAY DS, 
CAST-IRON PIPES, and other APPARATUS for GAS 
AND WATER WORKS. 
Prices, &c., will be forwarded on application to 
No. 80, St. ANDREW SecAne, BONSURSE, | soomzamp 
NeEwTon GRANGE, NEAR DALKEITH, ‘ 


ORTER & CO., Gowts Bridge Works, 
LINCOLN, Engineers, Ironfounders, and Contract 
tors, for the erection of Gas-Works for Towns, Villages, 
Mansions, Manufactories, Collieries, and Isolated 
Buildings, at home and abroad. Manufacturers of 
Retorts and Fittings, Condensers, Scrubbers, Purifiers, 
Valves, &c.; also of Girders, Wrought and Cast Iron 
Tanks, Iron Roofs, &c. 
Telegraphic Address: “ Porter, LINcoLn.” 


ESSRS. DEBENHAM, TEWSON, 
FARMER, and BRIDGEWATER’S MONTHLY 

LIST of Shops, Show-Rooms, Factories,and Waterside 
Premises, suitable for the Exhibition and Manufacture 
of Engineering and other Appliances, may be obtained, 
free of charge, at their Offices, 80, CHEAPSIDE, F.C. 


PATENTS, DESIGNS, AND TRADE MARKS. 
NVENTIONS Protected by Letters 
Patent. TRADE MARKS REGISTERED at 
home and abroad. Advice on all questions relating to 
above. Handbook gratis. 
Apply to J. C. CHapman, Chartered Patent Agent, 
70, Chancery Lane, Lonpon. 


A GAS Manager, with eleven years’ 


experience, and five years’ experience in Electric 
Lighting, erection, and maintenance, requires re- 
engagement at home or abroad. 

For further particulars, address No. 2159, care of 
Mr. King, 11, Bolt Court, FLEET STREET, E.C. 


ENGINEER wanted (Coal and Water 

Gas) for important Works in South America, one 
speaking Spanish preferred. Must be thoroughly com- 
petent in every department, capable of preparing Esti- 
mates, and have full knowledge of working Water Gas. 

Apply by letter, stating capabilities, past experience, 
age, and terms, to A.X., care of Messrs. Waterlow and 
Sons, Limited, Lonpon WALL, E.C. 


St UATION Wanted, by a Working 
Manager’s Son (aged 26). Has had eight years’ 
experience on Works making 8 million cubic feet per 
annum. Can do Main and Service laying, Meter fixing 
and repairing, and Blacksmithing. 
Address No. 2158, care of Mr. King, 11, Bolt Court, 
FLEET STREET, E.C. 


WANTED, by a young married Man 
(Abstainer), a Situation as WORKING GAS 
MANAGER. Used to Engine, &c. Will have to give 
three months’ notice to leave present management. 
Address No. 2153, care of Mr. King, 11, Bolt Court, 
Fieet Street, E.C. 
ANTED, a Situation as Inspector in 
a Country Gas-Works. Thorough experience 
in all Branches, including Meter Indices (Gas and 
Water), and keeping all Books appertaining to a 
District, Can personally attend to Consumers’ com- 
plaints, and be generally useful in Office or on Works, 
Address O. W. Dovaan, 1, Surrey Lane South, Batter- 
sea, Lonpon, S,W. 


wast ED, by a competent Retort 
Setter, a Situation as FOREMAN for extensions 
or erection of new Works. Thoroughly experienced 
in Generator or Regenerative Furnaces, Inclined or 
Ordinary Settings. Having been abroad for five years, 
has no objection to foreign work. Excellent testi- 
monials, 

Apply, by letter, to No. 2161, care of Mr. King, 11, 
Bolt Court, FLeet Srreet, E.C. 


Wy Anten (at once), a steady young). 
man as STOKER on Small Gas-Works, used to 
Only thoroughly good Shovel 
































Engine and Exhauster. 
Chargers need apply. 

Address No. 2160, care of Mr. King, Il, Bolt Court, 
FLEET STREET, E.C. 





ADLER AND CO., LIMITED, 


MrppLEsBRovuGH; ULversTon (Barrow); Ports- 
MouTH; CaRLTON; Stockton; 70, Wellington Street, 
Guascow; 58, Fountain Street, MANCHESTER; and 85, 
Water Street, New York. Tar Distillers, Manufac- 
turers of all TAR PRODUCTS, ALIZARINE and 
other R_ COLOURS, BICHROMES, OXALIC 
ACID, ALKALIES, LIQUOR AMMONIA, AMMONIA 
SULPHATE, &c. 

Head Office: 
invited, 


OR SALE-—A perfectly new 20,000 
cubic feet per hour EXHAUSTER, with Steam- 
Engine combined, including Hydraulic Gas Governor, 
Bye-Pass Valves, and Connections. 
For further particulars, apply to Mr. T. G. Mars#, 
41, Corporation Street, MANCHESTER. 


SHOTLEY BRIDGE AND CONSETT DISTRICT 
GAS COMPANY. 


THE Directors of the above Company are 
prepared to receive TENDERS for the surplus 
TAR proauced at their Works for the year 1893. 

Quantity about 50,000 Gallons. 

Contractor must furnish Barrels, and accept delivery 
at Consett and Blackhill Station. 
= to be sent to the undersigned not later than 

ec, I. 


MIDDLESBROUGH. Correspondence 








M. RIcHLeEy, 
Secretary. 





_ SULPHURIC ACID. 
HE Directors of the Sunderland Gas 
Company are prepared to receive TENDERS for 
about 500 tons of SULPHURIC ACID for the manu- 
facture of Sulphate of Ammonia, to be delivered free in 
Tank-Trucks at their Works, Hendon and Ayres Quay, 
Sunderland, during 18938. Both Stations are connected 
with theNorth-Eastern Railway. 

Tenders, endorsed ‘“‘ Tender for Acid,” to be delivered 
at the Company’s Offices, Fawcett Street, Sunderland, 
before Ten o’clock on eo Morning, Nov. 30. 

OX, 
Secretary and Manager. 


TENDERS FOR SULPHURIC ACID. 
THE Directors of the Bath Gaslight and 
Coke Company are prepared to receive TEN- 
DERS for the supply and delivery, at their Works, by 
Midland Railway, or by Barge on the River Avon, of 
about 400 tons of SULPHURIC ACID, in the year 
from the Ist of January next. 

Particulars, with Form of Tender, may be had upon 

application to Mr. C.S. Ellery, the Company’s Engi- 
neer. 
Tenders, endorsed ‘ Tender for Acid,” to be sent on 
or before the 5th of December next to the undersigned. 
The Directors do not bind themselves to accept the 
lowest or any tender. 





By order, 
GEORGE HELPs, 
Secretary. 
Gas-Works, Bath, 
Nov. 14, 1892. 


CORPORATION OF LEICESTER. 


RETORTS AND FIRE-BRICKS. 

HE Gas Committee of the above Cor- 

poration are prepared to receive TENDERS for 
the supply and delivery of RETORTS and FIRE- 
BRICKS, 
Specification, Quantities, and Form of Tender, can 
be obtained from the Engineer. 
Tenders, addressed to Alderman Lennard, Chairman, 
and endorsed *“ Tender for Retorts, &c.,” to be delivered 
at these Offices not later than Eleven o’clock a.m. on 
Saturday, Dec. 10, 1892, 
The Committee do not bind themselves to accept the 
lowest or any tender. 

ALFRED Cotson, M.Inst.C.E., 
Engineer and Manager. 
Gas Offices, Millstone Lane, 
Leicester, Nov. 18, 1892. 


TYNEMOUTH GAS COMPANY. 


CANNEL COAL. 
HE Directors of the above Company 


invite TENDERS for the supply of 200 tons of 
first-class CANNEL COAL (about 35 candles), and 800 








BOROUGH OF PORTSMOUTH WATER-WORKS 
COMPANY. 


ANTED, an experienced Plumber as 
a WASTE-WATER INSPECTOR. One who 


W 


has been accustomed to Deacon’s Waste. Water System | the 29th inst. 

will be preferred. Wages 35s. per week. — The Directors do not agree to accept the lowest or 
Canditates to make application in their own hand- any tender. 

writing, to the Secretary, at the Company’s Offices, By order, 

Commercial Road, Portsmouth, on or before Wednes- W. B. Davipson, 


day, the 80th of November inst., stating their age, 
qualificat ons, and where last employed, and enclosing 
testimonials, 


tons of second-class CANNEL COAL (about 20 candles), 
during a period of Twelve months, to be delivered to 
the Company’s Siding, North Shields, in lots of 20 tons 
and 50 tons respectively as required. 

Tenders, with analysis of Cannel, to be sent to the 
undersigned, marked “ Tender for Cannel,” on or before 


Secretary. 
North Shields, Nov. 19, 1892. 





By order, 
R. W. Forp, 
7 Secretary. 
Offices: Commercial Road, 
Portsmouth, Nov. 17, 1892. 


WANTED, Offers of Muriate of Ammonia 


(crude and refined), and all other Ammonia and 
Tar Products. 
Rrnav-KEssEt AnD Co., Cologne, Germany, 


CAST-IRON TANK AND GASHOLDER FOR SALE. 
HE Cheimsf»rd Gaslight and Coke 
Company have for immediate disposal a CAST- 
IRON TANK, 82 ft. diameter by 17 ft. Gin. deep, ana a 
GAsHOLDER, 80 ft diameter, complete with columns 
(five in number), Guides, Pulleys, Inlet and Outlet 
Pipes, Valves, &c. 
_Any further information to be had of the under- 
signed on application, 








E, G. Smirnarp, 
iM Engineer, 
Gas- Works, Chelmsford, a 


NEEPSEND AND ARUNDEL STREET STATIONS. 


Two OUTER LIFTS of a GASH 
the above Stations. 
151 ft. diameter by 30 ft. deep, and at Arundel Street 
110 tt. diameter by 24 ft. d 


obtained, and th Specification seen, on application to 
the Engineer, Mr. Fletcher W. Stevenson, at the 
Company’s Offices, Commercial Street. 


lowest or any tender, 
holders,” and addressed to the undersigned, must be 


delivered at the Company’s Offices by post, not later 
than Saturday, the 8rd day of Decetaber nent. 


SHEFFIELD UNITED GASLIGHT COMPANY. 


TO GASHOLDER MAKERS, 
THE Directors of this Company invite 
TENDERS for the repair and peggy of the 


DER at each of 
The Gasholder at Neepsend is 


eep. 
Forms of Tender, with Bill of Quantities, may be 


The Directors do not bind themselves to accept the 


Sealed tenders, marked “Tender for Repairing Gas- 


HansBury THomas, 
, General Manager, 
Commercial Street, Sheffield, 





Noy, 11, 1892 


LT, 10008 and Tar wanted. 


BROTHERTON AND Co., Ammonia and 
tillers, Lzzps and WAKEFIELD. 


PRIEDRICH LUX, Ludwigshafen 


Rhein; and at No. 142, Great Portlan 
London, W. ” a Street, 

Lux’s Gas Regulators for every consumption, 

Lvx’s single-stem Pressure-Gauges, 

Lox’s Regulator for Gas-Engines, 

Lvx’s Gas-Balance, 

Lox’s new Gas Regulator for Inverted Lamps and 
| other Apparatus for Gas Lighting, &c. 


| THE NEWLY-PATENTED BOWER REGENE.- 
RATIVE GAS-LAMP, 

VER many thousands of Lamps under 
the oid Patents have been sold, and four Gold 

Medals and other Prizes have been awarded to them in 

open competition ; but the NEW LAMP gives a brighter 

light than the old one, and is cheaper and more durable, 

Particulars of GEORGE Bower, St. Neots, Hunts, 


Tar Dig. 














SULPHATE OF AMMONIA. 
HE Merthyr Tydfil Gas Company are 
prepared to consider OFFERS for the purchase 
of orwell tons more or less of SULPHATE OF 
The highest or any offer not necessarily accepted. 
Offers must be received not later than the 6th prox., 
and must be endorsed “Sulphate,” and addressed to 
E. B. Evans, Esq., J.P., Chairman of the Committee of 
Directors. 
Samples and particulars will be supplied on appli- 
cation. 
Joun L. Cocker, 
Manager and Secretary, 
Gas Offices: Gas-Works, Merthyr Tydfil, 
Glamorganshire, Nov. 18, 1892. 


EAST LONDON WATER-WORKS COMPANY. 


ISSUE OF NEW CAPITAL. 
NOtice is hereby given, that the Di- 
rectors are prepared to receive TENDERS for 
£25,000, being the fifth portion of the New Perpetual 
Debenture Stock of the Company, to bear Interest at 
44 per cent. per annum, free of Inccme-Tax, such 
tenders to be delivered at the Company’s Offices, St. 
Helen’s Place, in the City of London, not later than 
Twelve o’clock Noon, on the 18th day of December, 
1892, and payment of accepted tenders made on the 23rd 

of December. : 
Particulars and Conditions, together with Form of 
Tender, may be obtained at the said Offices, or will be 

forwarded on application. 
By order of the Court of Directors, 
Isaac ADOLPHUS CROOKENDEN, 
Secretary, 





St. Helen’s Place, Londoa, 
Nov. 5, 


ISSUE OF STOCKS AND SHARES BY AUCTION 
NDER PARLIAMENTARY POWERS. 


U 
R. ALFRED RICHARDS undertakes 


the issuing BY AUCTION of GAS and WATER 
SHARES under Parliamentary Powers. 

He also holds MONTHLY SALES of GAS and 
WATER SHARES at the Auction Mart, Tokenhouse 
Yard, E.C. 

The next Sale will take place at the Mart, on 
Tuesday, Nov. 29, at Two o’clock precisely, by order of 
the Executors of the late Mrs. E. Randall and Others, 
of £4500 of 4 per cent. PERPETUAL DEBENTURE 
STOCK and £450 of ORDINARY “ B” STOCK (paying 
84 per cent. Dividend) in the Tottenham and Edmonton 
Gaslight and Coke Company. 

Terms for including Shares in these Sales, and all 
particulars relating thereto, may be had of Mr. ALFRED 
RIcHARDS. 

Offices: 18, Finspury Circus, E.C., and ToTTENHAM. 








SOUTH METROPOLITAN GAS COMPANY. 
£25,000 Five per Cent. Perpetual Debenture Stock of 
the above Company, presenting an Investment of 
the soundest description. 
ESSRS. G. A. WILKINSON and SON 
are instructed by the Directors to SELL by 
AUCTION, at the Mart, on Friday, Dec. 9, at Two o’clock 
precisely, in numerous lots, to suit large and smal! pur- 
chasers, £25,000 of FIVE PER CEN, PERPETUAL 
DEBENTURE STOCK of the South Metropolitan 
Gas Company. 
The districts supplied by the Company comprise 
nearly the whole of the South of London, from Wands- 
worth to Plumstead Marshes; and the demand has so 
much increased that the supply of Gas has been nearly 
doubled within the iast Ten Years. 
Particulars may be had of Frank Busa, Esq., Sec- 
retary of the Company, 7094, Otp Kent Roap; of 
Messrs. Bupp, JOHNSONS, AND JECKS, Soliciturs, 24, 
AUSTIN Friars; and of Messrs. G. A. WILKINSON AND 
Son, Surveyors and Auctioneers, 7, Poultry, City. 


BRISTOL WATER-WORKS COMPANY. 


ORDINARY STOCK. 
LEXANDER, DaNIEL, SELFE, AND 
co. will SELL by AUCTION, at the Bank 
Auction Mart, Corn Street, Bristo!, on Thursday, the 
1st day of December, 1892, at Two o’clock in the After- 


noon, 
£20,000 BRISTOL WATER-WORKS SEVEN PER 
CENT. MAXIMUM ORDINARY STOCK. 

in coavenient Lots of £100 Stock and upwards. 

The above £20,000 of Stock is part of 7 per Cent 
Maximum Ordinary Stock, amounting to £240,000 
created under the powers of the Bristol Water-Works 
Act, 1888, 

The Dividend on this Stock is subject to proportionate 
diminution whenever the Maximum Dividend to which 
each class of Ordinary Shares or Ordinary Stuck of the 
Company is entitled shall not be puid in full; but such 
diminution may be m de up in subsequent years. 

For further Particulars and Conditions of Sale, apply 
to the AUCTIONEERS, bank Chambers, Corn Street, 
Briston (and 34, Old Jewry, Lonpon, E.C.); to Messrs. 
Fussgtn anp Co.. Solicitors, 86, Corn Street, Brisror ; 
or to Mr, ALFRED J. ALEXANDER, General Manager, 








Noy, 12, 1892, 


Bristol Water-Works Office, Small Street, BrisTor, 
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PUBLICATIONS 


ISSUED BY 
WALTER KING, 
11, BOLT COURT, FLEET STREET, LONDON, E.C. 





Att PARCELS SENT CARRIAGE FREE, 





THE FLOW OF GASES & PROPORTIONING 
GAS-MAINS. — FOUR DIAGRAMS 
(with explanatory pamphlet) for determining 
at a Glance the various Problems involved in 
Proportioning Gas Mains and Services to suit 
the varying conditions of Diameter, Length, 
Pressure, Specific Gravity, and Discharge, 
with Notes as to the allowances to be made 
for Bends, Branch Mains, and other Disturbing 
Influences.—By F. Sourawext Cripps, Assoc. 
M.Inst.C.E. Price 7/6. 

THE SCIENCE AND PRACTICE OF LIGHT- 
ING as applied to Streets, — Spaces, 
and Interiors.-- By W. H. Y. Weszer. 
Price 3/6. 

ANALYSIS OF THE ACCOUNTS OF THE 
METROPOLITAN WATER COMPANIES.— 
Issued Annually, as compiled and arranged by 
AurrED Lass, F.C.A. Twelfth year, 1891-92, 
price 15/-. Previous volumes still on sale. 





TROTTER, HAINES, & CORBETT, 


Brettell’s Estate 


FIRE-CLAY & BRICK WORKS, 
STOURBRIDGE. 


Manufacturers of GAS-RETORTS, GLASSHOUSE 
FURNACE & BLAST-FURNACE BRICKS, LUMPS, 
TILES, and every description of FIRE-BRICKS, 
Proprietors of 
BEST GLASSHOUSE POT & CRUCIBLE CLAY. 
SHIPMENTS PROMPTLY AND CAREFULLY EXECUTED. 


ROBERT MARSHALL, 


CANNEL COAL MERCHANT, 
97, WELLINGTON STREET, GLASGOW, 








Prices and Analysts of all the Scotch Cannels on 
application. 





PRECEDENTS IN PRIVATE BILL LEGIS- 
LATION AFFECTING GAS AND WATER 
UNDERTAKINGS, 1879-1890.—By E. H. 
Srevenson and E. K. Burstat, MM.Inst.C.E. 
Price 21/-. This Work is a continuation of 
that published in 1879 by the late Mr. G. W. 
Stevenson, which is still on sale, price 21/-. 





Complete List of Publications on Application. 


HOLMSIDE GAS COALS. 
(Wrought out of Holmside and South 
Moor Collieries.) 
PRESENT production over 3200 tons 

per working day. Area of coal about 5000 
acres, including the largest remaining workable 
proportion of pure HUTTON SEAM GAS 
COAL. Analysis of HOLMSIDE GAS COAL 
in bulk as shipped gives 10,500 cubic feet of Gas 
per ton, of an Illuminating Power of 164 candles. 
The Sulphur is about 1 per cent., and the Ash 
12 percent. The Coal cokes well, and leaves 
about 70 per cent. of excellent Coke. To show 
the progress of HOLMSIDE, COALS, it may be 
mentioned that the quantity carbonized by the 
London Gas Companies in 1885 was about 
200,000 tons; whereas the present consumption 
of HOLMSIDE COALS in London alone is at 

the rate of over 
400,000 Toms per Annum, 





Full particulars on application to 


MR. MARK ARCHER, 


HOLMSIDE AND SOUTH MOOR OFFICES, 
NEWCASTLE-ON-TYNE. 





SPENT LIMES NO LONGER WASTE PRODUCTS. 


Under G. 


9000000000000000000000000000001 


R. 


HISLOP’S PATENTS 


All Spent Limes are most effectually, economically, and continuously recovered, and at from one-third to one-half the cost of New Lime. The results are a surprise to 


all who have inspected the process, and are entirely satisfactory to all new using it, 


—— REGENERATIVE 


SETTINGS 


Descriptive Pamphlet and Terms from Agents as under, 


OF RETORTS. 


Hislop'’s Patent Producer and Patent Charging Appliances offer advantages which are unapproachable ; while in every other detail his Settings are confidently recom- 
mended as being the most inexpensive and effective possible. 





Illustrated Pamphlet and ‘'erms on application to J. ZH. FISHER, Stourbridge, Agent for England and Wales ; to C. M. HAMILTON, Portland 
Place, Hamilton, Agent for Scotland and Ireland ; and forall other Countries to the Patentee, 


Geo. R. HISLOP, Gas Engineer, 


PAISLEY, N.B. 





GASHOLDERS 





C. & W. WALKER 


Have completed a four-lift Holder nearly 200 feet high, of about 
8 MILLION cubic feet, at the Beckton Gas-Works, London. 








PURIFIERS; 
PURIFYING MACHINES; 


CO. AND TAR-EXTRACTING WASHERS; SCRUBBERS; 


SULPHATE & SULPHUR PLANT; 
PATENT SELF-SEALING RETORT MOUTHPIECES; 


LIFTING APPARATUS; 


CENTRE AND FOUR-WAY VALVES; 


SOLE MANUFACTURERS OF WECK’S PATENT CENTRE-YVALYE; . 


PATENT TAR PLANT; 


CONDENSERS; 


SLIDE VALVES; TAR BURNERS;5 &C., &C. 


wWwoonpD SIEVES. 








ADDRESSES: 


MIDLAND IRON-WORKS, DONNINGTON, NEAR NEWPORT, SHROPSHIRE; 


10, Finsbury Square, London. 


SEFORTRESS DONNINGIZTON.” 


SEFORTRESS LONDON.’-—Telegeaphic. 
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ALEX. C. HUMPHREYS, M.E., 
General Superintendent & Chief Engineer, 
The United Gas Improvement Company, U.S.A. 


A. G. GLASGOW, M.E., 
Late General Inspector, 
The United Gas Improvement Company, U.S.A, 


HUMPHREYS & GLASGOW, 


Contracting Engineers for Water Gas Plant, 
9, Victoria Street, London, S.W. 





ALEXANDER RUSSELL & CO., 
Cannel and Gas Coal Merchants, 


68, WATERLOO STREET, 
GLASGOW. 





THOMAS ILLINGWORTH, 


NORTH DEAN CHEMICAL WORKS, 
Near HALIFAX, 
MANUFACTURER OF SULPHURIC ACID 


OF EXTRA QUALITY FOR MAKING 


WHITE SULPHATE OF AMMONIA. 


TAR, LIQUOR, AND SPENT OXIDE 
Purchased for Cash against Delivery. 


BOLDON GAS COALS, 
Worked by THE HARTON COAL CO., LTD., 
Output about 3000 tons per day. 











ANALYs1s— 


Yield of Gas per ton. . 10,500 Cubic Feet. 


Illuminating Power. . 16°9 Candles. 

Jo) A Fe ae 66°7 Coke. 

SRY ss sueahin « 0°86 Sulphur. 
Sey fe 2-04 Ash. 








Boldon Gas Coals are supplied under 
contract to 


The Gaslight and Coke Company, South 
Metropolitan Gas Company, Imperial 
Continental Gas Association, European 
Gas Company, L’Union des Gaz (the 
Continental + es Gas Company), Danish 
Gas Company of London, Ipswich Gas- 
light Company, Devonport Gas Company, 

ewcastle Gas Company, Sunderland 
Gas Company, South Shields ‘Gas Com- 
pany, and to many other Companies at 

ome and Abroad. 





For prices, &c., apply to the 


HARTON COAL COMPANY, 


LIMITED, 
Newcastle-on-Tyne. 


W. H. PARKINSON, 
Fitter. 





NEWBATTLE CANNEL. 


Highest Results in Gas, & Excellent Coke. 





QUOTATIONS ON APPLICATION TO 


THE LOTHIAN COAL COMPANY, 


LIMITED, 


NEWBATTLE COLLIERIES, 
DALEEITH, N.B. 


CAST-IRON PIPES 


FOR GAS AND WATER. 
Pipes, One to Six inch Bore, keptin Stock. Also a very 


large assortment of all sizes of Bends, T-pieces, and 
Specials ready for despatch on receipt of Order. 


VALVES 


FOR GAS, WATER, AND STEAM. 


TELEGRAMS: “PIPES GLASGOW.” 


WM. MACLEOD & CO., 
66, ROBERTSON STREET, GLASGOW. 


UNEQUALLED. 
Gas Companies are solicited to try Samples of the 


MIRFIELD 
BLACK BED GAS COAL. 
Prices anc Analysis on application. 


MIRFIELD (GAS-COAL) COLLIERY COMPY. 
RAVENSTHORPE, near DEWSBURY 


JAMES OAKES & Co., 


ALFRETON IRON-WORKS, DERBYSHIRE, 


AND 
Wenlock Iron Wharf, 21 & 22, Wharf Road, 
CITY ROAD, LONDON, N. 


Manufacture and keep in Stock at their Works 

(also large stock in London) 
PIPES and CONNEOTIONS, 1% to 48 inches 
in diameter, and make and erect to order RE- 
TORTS, PURIFIERS and TANKS, with or 
without planed joints, COLUMNS, GIRDERS, 
SPEC CASTINGS, &c., required by Gas 
Water, Railway, Telegraph Chemical, Colliery, 
and other Companies. 

Norz. — Makers of HORSLEY’S PATENT 
SYPHONS. These ae cast in one piece, without 
Chaplets ; doing away with bolts, nuts, and covers. 
and rendering leakage impossible. 














rw FIRE-BRCKS, &% == 
triste @AS-FURNACES, 


AppDREsSs 


JAMES WHITE & Co., Limited, 


ALBERT WORES, WIDNES. 
MEIKLEJOHN’S PATENT 


Improved Slide-Yalye Anti-Dip, 


Is perfectly reliable in action, and requires no atten- 
tion. Has all the advantages of the Dip and Anti-Dip 
combined. 

Is cheap and easily fixed to any form of main. 

Will be found the most efficient appliance of the 
kind yet introduced. 

Further particulars and price from 


C. MEIKLEJOHN, 
GAS-WORKS, RUGBY. 


(Late N, Mzrziesoun, Longwood.) 








Awarded HIGHEST MEDAL and DIPLOMA 
at the Newcastle-on-Tyne Royal Mining 
and Industrial Exhibition, 1887, 


for 
CANNEL & COAL. 








BOGHEAD 
CANNEL. 


Yield of Gasperton. . . . .» . 18,155 cub, ft, 
Illuminating Power .... . . 98°23 candles, 
Coke per ton ee ee & © co 0 © 1,001°8S Ibs, 


EAST PONTOP 


> 


& 


oe 


« GAS COAL 

) 

Yield of Gas per ton. . » » « » 10,500 cub.ft, 
Illuminating Power ... +. . 16°83 candles, 
Coke . 2.2 eee see eo es TOpercent. 





For Prices and complete Analysts, apply to 


YOUNG, DANCE, & CO..: 


CoaAL OWNERS, NEWCASTLE-ON-TYNE, 


Or E. FOSTER & C0., 21, John St., Adelphi, LO NOON, W.C. 





INGLINED RETORTS, 


FIRE BRICKS, 
LUMPS, TILES, 
BLOCKS, &c. 


‘Special Bricks for Intense 
Heats. 





-_ 


<pREere™ 


TS. 
MOBBERLEY & PERRY, 


Fire-Brick Works, STOURBRIDGE. 


(@ Retort Setters sent to any part of the Kingdom. 


CASTINGS AND 
EVERY REQUISITE 


GAS-WORKS. 
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“JOHN HALL & CO., 


STOURBRIDGE, 
MANUFACTURERS OF FIRE-BRICKS, LUMPS, TILES, 


y 











AND EVERY DESCRIPTION OF FIRE-CLAY GQ0DS. 


RETORTS CAREFULLY PACKED FOR SHIPMENT. 
A STOCK OF DIFFERENT SHAPES ON HAND. 





The “POPULAR.” 


The FULLFORD 


, REGENERATIVE GAS-[LAMP. 


IN THE 
MOST ECONOMICAL 
MOST RELIABLE MARKET. 


In THREE §812Es, 69, 120, anD 180 CanDLE PowER, 





SIMPLEST 2 





BEST IN THE WORLD FOR OUTSIDE SHOP LIGHTING. 











Sole Licensees and Manufacturers, 


© The LAMP MANUFACTURING Co., Ld., 


12 & 14, LEONARD STREET, 
++ dbs. CITY ROAD, LONDON, E.C. 








LEEDS, 
MAKE 


RETORT LIDS 


OF ALL FORMS AND SHAPES 
IN IRON OR STEEL 

BY SPECIAL HYDRAULIC 

MACHINERY, 








PRICES ON APPLICATION. 





GAS mw WATER PIPES 
CASTINGS OF EVERY DESCRIPTION 


MANUFACTURED BY THE 


GLAY GROSS COMPANY, 





CHESTERFIELD. 
TRADE | TELEGRAMS: | LONDON AGENTS: 
0xc | “JACKSON” BECK & Co, 
MARK. | CLAY OROSS, | 190, GT: SUFFOLK ST, SE. 











AERIAL ROPEWAYS. 





Cheapest and best means of transport 
for 


COAL, COKE, LIME, ETC. 


COMMANS & C0., 
62, GRACECHURCH ST., LONDON, B.C 


The Climax of Regenerative Gas Lighting !! 


THE 


“VERTMARGHE” 


A 280-CANDLE POWER 
PLAIN IRON LAMP, 


om & &\= 


LIGHT for LIGHT 
less than half the a of any other 
Regenerative Lamp. 


Manufactured in England by 


HENRY GREENE & SONS, 


153 & 155, CANNON STREET, 
LONDON BRIDGE, E.C. 


PaRTICULARS AND PrRIcES FREE, AGENTS WANTED. 
BOX’S jew Patent 


RETORT-LID FASTENER. 


For Illustrated Descri = see JouRNAL, Aug. 23, p. 846, 























CANNOT DOES 
GE eer NOT 
OF DAMAGH 
ORDER LIDS. 
SIMPLE CHEAP 


AND EFFECTIVE. AND DURABLE, 


For Prices and Particulars, apply to 


wa. Ww. BoxxX, 


Gas-Works, CRAYFORD, Kent. 
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CARLESS, CAPEL, & LEONARD, 


HOPE CHEMICAL WORKS, HACKNEY WICK, LONDON, N.E.,, 
NAPHTHA AND GASOLINE DISTILLERS AND PETROLEUM IMPORTERS, 



















Specially prepare GASOLINE, specific gravity ‘650; CARBURINE, specific gravity ‘680; or any other 
Hydrocarbon best adapted for Carburetting Gas. 


Prices and Samples may be had upon application. 





AUG. KLONNE, 


DORTMUND (GERMANY). 


REGENERATIVE — RURNACES. 





Unsurpassed in 


Efficiency, Economy, Durability, and Easy Working, 





Tue SILICA FIRE-BRICK 


COMPANY; 
OUGHTIBRIDGE, near SHEFFIELD, 


MANUFACTURE 


SILICA BLOCKS, 
BRICKS, anp CEMENT 


OF SUPERIOR QUALITY 
FOR GAS-FURNACES. 
Trade Mark: “SILICA.”’ 


These Goods (largely used in Gas, Glass, 
Tron, and Steel Works) are, on account 
of their } 
GREATER DURABILITY 
Strongly recommended where EXCES- 
SIVE HEATS have to be maintained. 





COWES, I.w. 
American Patent for Sale, 





T.BKIITEL, SHEFFIELD, 


CONTRACTS FOR SUPPLIES OF ANY 
OF THE PRINCIPAL 


ENGLISH & SCOTCH 
CANNELS. 


IREAL SILKSTONECAS COAL 


ANALYSIS AND PRICES ON 
APPLICATION. 


(T.B.KITTEL, SHEFFIELD. 








THOMAS'S JOINTLESS Gas GAUGES. 





COKE BREAKERS, 


PRICES REDUCED. 


(THOMAS & SOMERVILLE’S PATENT.) 
New Design, with two Cutting Rollers, making 
less Breeze than their old pattern, 


For Exhauster Advertisement, see last week, 


GEORGE WALLER & CO,, 
PARK STREET, SOUTHWARK, E.C. 


THOMAS TURTON 
AND SONS, Limiteo, 


Sheaf & Spring Wrorks, 
SHEFFIELD, 
MANUFACTURERS OF 


FILES OF BEST QUALITY 
FOR ENGINEERS. 


STEEL OF ALL DESCRIPTIONS, 


SCREW STOCKS, TAPS AND DIES, 
SPANNERS, RATCHET BRACES, LIFTING JAOKS, 
ANVILS, VICES, 
AND ENGINEERS’ TOOLS GENERALLY, 
London Offices 
90, CANNON STREET, E.C. 














JOHN BROWN & CO., LTD., SHEFFIELD, 


Proprietors of 


ALDWARKE MAIN CAR HOUSE & ROTHERHAM MAIN COLLIERIES, NEAR ROTHERHAM. 
ALDWARKE MAIN GAS COAL 


Analysis: 12,600 feet of 19-candle gas per ton. 
Weight of illuminating power in pounds of sperm, 820°80. 


Telegrams: 


Very free from impurities, 
“ATLAS SHEFFIELD.’’ 





JONAS DRAKE & SON, 


TELEGRAPHIC ADDRESS: 
‘ DRAKESON, HALIFAX.” 


GAS ENGINEERS, 
CONTRACTORS, 
IRONFOUNDERS, 











BUILDERS AND ERECTORS OF 
EVERY DESCRIPTION OF OVENS, 


BENCHES, KILNS, FURNACES, &c. 


INCLINED RETORTS 




















TELEPHONE No. 43. 


HALIFAX EXCHANGE. 


_- 


RETORT SETTERS, 
FURNACE BUILDERS 
ETC., ETC. 








REGENERATOR AND GENERATO2 
FURNACES ON DRAKE'S, FRITH’S, 
SIEMENS'S, KLONNE’S, HASSE’S 
VALON'S, SOMERVILLE’S, 
PONSARD’S and other Principles. 


GASEOUS FIRING A SPECIALTY. 


RETORT SETTING IN ALL ITS PRINCIPLES AND BRANCHES. 
OvENDEN, 











BENCHES FITTED UP COMPLETE. 
HALIFAX. 


DRAWINGS, SPECIFICATIONS AND ALL OTHER PARTICULARS ON APPLICATION. 
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JOSEPH CLIFF & SONS, 


INCORPORATED IN 


THE LEEDS FIRE-CLAY COMPANY, Ltd, 


WORTLEY, LEEDS. 


LONDON Offices & Depédts: 
Baltic Wharf, Waterloo Bridge. 


WHARVES NOS. 2 & 4, INSIDE G.N. 













Have been made 


GOODS YARD, KING’S GROSS, N. 










in large quantities 


LIVERPOOL: for the last twelve 

1 ; d during the 
6, Lightbody Street, years; an g 
si on whole of that time, have 





been in regular use at most 
of the largest Gas-Works in the 






Queen Street. 


cellent quality of remaining as near 








stationary as possible under the varying 
conditions of their work—a quality which 
will be appreciated by all Gas Engineers and 
Managers. The generally expressed opinion ig 
that these Retorts are the very best that are made. 
RETORTS CAREFULLY PACKED FOR EXPORT. 
Fire-Bricks, Lumps, Tiles, &c., &c., of every 
description suitable for Gas-Works, 











R. & J. DEMPSTER, 


GAS PLANT WORKS, NEWTON HEATH, MANCHESTER, 


MAKERS AND ERECTORS OF 


PATENT COLUMNLESS GASHOLDERS. 


TOTAL WEIGHT REDUCED 


from 30 per cent. to 50 per 
cent. 


TRANSPORT AND 
ERECTION REDUCED 


to the same extent ; and in 
eases where gasholders are 
shipped abroad to places 
difficult of access, this 
represents a very large 
amount of money. 


TANK CONSTRUCTION 


SIMPLIFIED. 


The Tank wall (of what- 
ever construction) is a 
regular cylinder. There 
are no piers needed, and 
all expensive foundation 
stones for the base of 
columns or standards are 
dispensed with, 


gravity of the structure, and’ dispenses with the extra strength of sheetin 
points where they are attached to the gasholder. 


Telegraphic Address: ‘““SCRUBBER MANCHESTER.” 

















Two-Lift Gasholder recently erected, in a wrought-iron 
Tank, for the Birmingham Oxygen Company, at their 
Works, Saltley, Birmingham. The bottom of the Tankis.~ .., 
fixed level with the ground, upon a concrete foundation. 


The removal of heavy guide carriages and rollers from the top curbs considerably lowers the centre of 


COST OF PAINTING SAYED 


for the Columns and 
Girders. 


TILTING 
UTTERLY IMPOSSIBLE ; 


And as there are fewer 

parts, there is less liability 

for the Gasholder to get 
out of order in working. 


STABILITY UNDER WIND 
PRESSURE 


of a Gasholder constructed 
upon this system is at 
least equal to, and from 
experiments and calcula- 
tions made is far in excess 
of, that of a Holder of the 
same dimensions guided by 
the elaborate guide fram- 
ing at present in use. 


g necessary to carry these at the 


The plan adapts itself to telescoping to any reasonable extent, and enables very shallow holders or lifts to 
be employed with perfect stability. 
FOR FURTHER PARTICULARS AND ESTIMATES, APPLY TO THEFABOYE. 
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ESTABLISHED 1825. 


GAS ~UBES 


# nen | ‘OF EVERY DESCRIPTION OF 


IRON O OR STEEL LAP-WELDED OR BUTT-WELDED TUBES | 


FOR ANY PURPOSE. 


fot RETORT-SETTINGS & FURNACE WORK | 





OF EVERY DESCRIPTION, 


Messrs. J. & H. ROBUS, 


20, BUCKLERSBURY, LONDON, E.C., 
ARE PREPARED T0 SUBMIT PLANS, SPECIFICATIONS, AND ESTIMATES, 


Contractors for the complete Erection of Gas and Water Works, 
including Main Laying. 


THE HORSELEY 0,, LTD,, TIPTON, STAFFORDSHIRE, 
~~ GAS HOLDERS & GAS PLANT, 


PURIFIERS, SCRUBBERS, CONDENSERS, WASHERS, TANKS, VALVES 
PIPES, LAMP PILLARS. RETORT-FITTINGS, Etc. 











ALSO ALL KINDS OF | WORKS & HEAD OFFICE: 


TIPTON, 


STRUCTURAL IRON STAFFORDSHIRE. 


} { ie" 8 AY ot Aa TETAS SAN i } 7 
\ f I Der LLL b | SESOSZSESZ IIS . ws —_—_— 
anD STEEL WORK A fo ER COC ee aM ‘ 
f Pi 7784 uss fF wwe * y “ 
. J OM f Wied | | 





| Sal le ri | To) Nt tr | Ay’ LONDCH OFFICE: 
BRIDGES, | ee | : wawmegs}) § |11, VICTORIA ST, 


WESTMINSTER. 





—- 075. ALA Ie SLE | OSD Vv 6: NOLL AMANAAS . 4% Ty 5 
200 FS Nard a iL A) NO Tp gisele, 
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(i \ itt HT yw AN ATS, ip ia a eee AL\ ee | 
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HENRY BALFOUR & CO., 


LEVEN, F'IF’=, 


MAKERS OF 


GASHOLDERS 


AND ALL CLASSES OF GAS APPARATUS. 
FOUR-WAY VALVES. 


HENRY PUPLETT, 47, Victoria Street, S.W. 


-  §TEEL SCOOPS 


FOR 


RETORT CHARGING. 


= 
— al 
Scoops supplied with or without handles, and of any dimensions or shape required, 


HENRY SYKES, Engineer, 
66, BANKSIDE, LONDON, S.E. 


HARPER & MOORES, 


STOURBRIDGE. 


eee ee 
MANUFACTURERS OF 


BEST FIRE-BRICKS, GAS-RETORTS, 
LUMPS, TILES, AND ALL ARTICLES IN FIRE-CLAY. 
Proprietors-of Best Glasshouse Pot, Crucible, and other Stourbridge Clays. 


MANUFACTURERS_OF GLASSHOUSE POTS AND CRUCIBLES OF EVERY KIND 
ESTABLISHED 1836. 


GODDARD, JUASSEY, & WARNER'S 


IMPROVED 


Sulphate of Ammonia Apparatus. 


The most successful and approved Apparatus known 
up to the present time. 






































OR BEFHRENOHS, PARTICULARS, TESTIMONIALS, AND PRICE 
APPLY TO 


GODDARD, MASSEY, & WARNER, 
ENGINEERS, 
NOTTINGHAM. 





The Apparatus has been supplied to the following Firms— 
BURT BOULTON, & HAYWOOD, SILVERTOWN, and ELING. 
CHANCE BROTHERS, OLDBURY (Four Arpanatvs), 

RUNCORN SOAP & ALKALI CO., Limited, RUNCORN. 
NETHAM CHEMICAL CO., Limited, BRISTOL. 
ANIMAL CHARCOAL CO., Limited, SHADWELL, 

WM. BUTLER & CO., BRISTOL. 

KEMPSON & CO., Pye Bridge. 


And to the following Gas Companies and Corporations— 


ILKESTON, BURY. CHORLEY, 
WIDNES. BRIGHOUSE. WHITEHAVEN 
HALIFAX, MARKET HARBRO’. . 
ALTRINCHAM, PRESCOT. SOUTH SHIELDS. 
DENTON. SOWERBY BRIDGE, | LEEK. 

. ALBANS, LEICESTER. URNEX 
DUKINFIELD, |) DARWEN, Y & _— 
NORTHWICH. NELSON. LUTON. 
HUDDERSFIELD. | ORMSKIRK. HAMPTON COURT. 











THE THAMES BANK IRON CO. 


UPPER GROUND STREET, LONDON, S.E., 
SUPPLY FROM STOCK 


CAST-IRON RETORTS 
AND ALL KINDS OF GAS-WORKS APPARATUS. 


SOCKET-PIPES FOR GAS OR WATER PURPOSES. 
FLANGE PIPES FOR STEAM. 


Sole Manufacturers of LYON’S ‘PATENT’ GAS MAIN SYPHONS, 


AGENTS For 


ATTERTON’S PATENT APPARATUS for CHARGING RETORTS. 


WILSON CARTER & PEARSON, 


GAS COAL AND CANNEL FACTORS, 
Supply to any Railway Station, or for Export, all kinds 
of Fuel for Gas purposes. 


ADDRESS CHIEF OFFICES: 
Temple Buildings, 50, New Street, Birmingham. 


WILLIAM INGHAM & SONS, 


Incorporated with the Leeds Fire-Olay Company, Ltd, 








g the special 
attention of GAS ENGINEERS to the fol. 
i lowing advantages of their Retorts:— im 

1, Smooth interior, preventing adhesion of Bi) 
Carbon. 
“ils, 2, They can be madein one piece up to 10 feet 


ong. 
8, Uniformity in thickness, ensuring equal 
Sagenien and Contraction, " 





PATENT 


CHINE-MADE GAS-RETORTS 
















NEAR BIRMINGHAM - 
(Established 50 Years), Manufacturers 
PATENTEES yp gl 
AnD Gas Apparatus, 
MANUFACTU RERS Cast and Wrought Iron 


Tanks, Purifiers, Con- 
densers, Scrubbers, Retort- 
Lids, Cross-Bars and Screws, 
Wrought-Iron Boilers for Sta- 
tionary, Portable, and Marine 
Engines, Sugar Pans, Coolers, 
Clarifiers, Punts, Boats, Bridges, 
Girders, Roofs, Cisterns, Oil-Tanks, 
Melting-Pots, Crucibles, Salt-Pans, Arch 
and Range Boilers, and every description 
of General Ironwork. 


OF 
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IMPORTANT TO ENGINEERS AND GAS COMPANIES, 


A NEW CARBURETTOR FOR ENRICHING GAS IN BULK. 


The Carburettors have been doing practical work for the past two years ; in many cases doing all the enrichment without 
the use of Cannel or other rich Coals. The South Metropolitan Gas Company have these Enrichers at all their Stations. The 
Gaslight and Coke Company have had them in use at some of their principal Works for two years past ; and several more are 
now being fixed at their other Stations. The Carburettors are also in use at several Suburban and Provincial Gag 
Companies’ Works. 


[Nov. 22, 1892, 








FOR PRICES AND FULL PARTICULARS, APPLY TO 


THE GAS LIGHTING IMPROVEMENT COMPANY, LIMITED, 


(FRANK W. CLARK, Engineer and Manager) 


18, DEVONSHIRE STREET, BISHOPSGATE, LONDON, 


Crosbie’s Manufactures 
have been supplied to 
the following Local 
Authorities and Gas. 





Crosbie’s Manufactures 
have been supplied to 
the following Local 
Authorities and Gas- 




















































Woekaery Contractors to Contractors to Werks = : 
ABERDOVEY. Her Majesty’s Government the Turkish Government, EILDWICE. 
ALDRIDGE. and The London County Council, and KIRKBURTON. P 
ARMAGH the Indian Government. many Local Authorities. KNUTSFORD. : 

ASCOT. — LEEK. i" 
BALLYMENA. > ' 
BEAMING LONDON COUNTY 4 
BIRMINGHAM. LONgUREL ; 
an cvaraemm carom «= SEI 
BRORDATUnS J PEED GENU ho a | 
BURTON. — PENMAENMAWR, : 
CARLOW. FREE FROM ADULTERATION, PEMBROKE, : 
CHESTERTON. PORTADOWN, ; 

PORTSMOUTH 

RANBROOK. A § 
CULLEN. GUARANTEED GENUINE a EnaTER E 
DEWSBURY. : i 
DOWNPATRICK. yee SEAHAM HARBOUR. t 
ELLAND. FREE FROM ADULTERATION, SHIPSTON-ON-STOUR 
ELLESMERE. ed ; 

GARSTON. STAMFORD, ' 
GILLINGHAM, TERRY, 
HANLE SWINTON. L 
CATALOGUE AND TESTIMONIALS ON APPLICATION. UTTOXETER. i 

° ' 

} 

i 


IRTHLINGBORO’ AD O LPH E C RO Ss B I E, LTD. 9 = lll 


KEGWORTH. 


WORKINGTON. 


Colour Works, WOLWE RHAMPTON. 


CLAPHAM BROTHERS, KEIGHLEY. 


The most efficient Machine known for extracting Ammonia and 
other Impurities from Coal Gas is 





eS uaeagememmecereea ts rene reer 3 area 


“CLAPHAM BROTHERS Keighley.” 


Telephone No, 2235. 


WELLINGTON, NELSON, & MARKET ST. WORKS. 
Telegraphic Address : 





Laycock ana Clapham’s Patent. 
The Patent Wooden Balls thoroughly break up the Gas; give an 
immense amount of freshly-wetted Surface; and do 

not clog or increase back pressure. 


Whilst | the Gas is passing through and amongst the Balls, it is continually showered 
upon by the contents of Buckets. 
The Shaft Revolves in Improved Bearings, and all Workings are accessible. 
REPAIRS AND TROUBLE REDUCED TO A MINIMUM. 













“YOU DON'T SAY 80!” 
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